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FOREWORD 


This  report,  "The  USAF  Stability  and  Control  Digital  Datcom,"  describes 
the  computer  program  that  calculates  static  stability,  high  lift  and  control, 
and  dynamic  derivative  characteristics  using  the  methods  contained  in  Sec¬ 
tions  4  through  7  of  the  USAF  Stability  and  Control  Datcom  (revised  April 

1976).  The  report  consists  of  the  following  three  volumes:  ,  *7 

,  7  'L 

o  Volume  I,  Users  Manual  '  ' 

o  Volume  II,  Implementation  of  Datcom  Methods 


o  Volume  III,  Plot  Module 

A  complete  listing  of  the  program  is  provided  as  a  microfiche  supplement. 

This  work  was  performed  by  the  McDonnell  Douglas  Astronautics  Company, 
Box  516,  St.  Louis,  MO  63166,  under  contract  number  F33615-77-C-3073  with  the 
United  States  Air  Force  Systems  Command,  Uright-Patterson  Air  Force  Base,  OH. 
The  subject  contract  was  initiated  under  Air  Force  Flight  Dynamics  Laboratory 

Project  8219,  Task  82190115  on  15  August  1977  and  was  effectively, Concluded 

'  ’* 

in  November  1978.  jThis  report  supersedes  AFFDL^R-73-23  produced  under 

contract  F33615-72-C-1067 ,  ^hi^h  automated  SecstTifJns  4  and  5  of  the  USAF  Sta- 

r  * 

bility  and  Control  Datcom;  AFFDL  TR-74-61rproduced  under  contract  F33615-73- 
C-3058  which  extended  the  program  to  include  Datcom  Sections  6  and  7  and  a 
trim  option;  and  AFFDL-TR-76-45  that  incorporated  Datcom  revisions  and  user 
oriented  options  under  contract  F33615-75-C-3043.  The  recent  activity  gener¬ 
ated  a  plot  module,  updated  methods  to  incorporate  the  1976  Datcom  revisions, 
and  provide  additional  user  oriented  features.  These  contracts,  in  total, 
reflect  a  systematic  approach  to  Datcom  automation  which  commenced  in  Feb¬ 
ruary  1972.  Mr.  J.  E.  Jenkins,  AFFDL  FGC,  was  the  Air  Force  Project  Engineer 
for  the  previous  three  contracts  and  Mr.  B.  F.  Niehaus  acted  in  this  capa¬ 
city  for  the  current  contract.  The  authors  wish  to  thank  Mr.  Niehaus  for  his 
assistance,  particularly  in  the  areas  ot  computer  program  formulation,  imple¬ 
mentation,  and  verification.  A  list  of  the  Digital  Datcom  Principal  Investi¬ 
gators  and  individuals  who  made  significant  contributions  to  the  development 
of  this  program  is  provided  on  the  following  page. 

Requests  for  copies  of  the  computer  program  should  be  directed  to  the 
Air  Force  Flight  Dynamics  Laboratory  (FGC).  Copies  of  this  report  can  be 
obtained  from  the  National  Technical  Information  Service  (NTIS) . 

This  report  was  submitted  in  April  1979. 
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SECTION  1 


INTRODUCTION 


In  preliminary  design  operations,  rapid  and  economical  estimations  of 
aerodynamic  stability  and  control  characteristics  are  frequently  required. 
The  extensive  application  of  complex  automated  estimation  proc.e'  jres  is  often 
prohibitive  in  terms  of  time  and  computer  costs  in  such  an  environment. 
Similar  inefficiencies  accompany  hand-calculation  procedures,  which  can 
require  expenditures  of  significant  man-hours,  particularly  if  configuration 
trade  studies  are  Involved,  or  if  estimates  are  desired  e*'_r  a  range  cf 
flight  conditions.  The  fundamental  purpose  of  the  U3AF  Stability  and  Control 
Datccm  is  to  provide  a  systematic  sunmary  of  methods  for  estimating  stability 
and  control  characteristics  in  preliminary  design  applications.  Consistent 
with  this  philosophy,  the  development  of  the  Digital  Datcom  computer  program 
is  an  approach  to  provide  rapid  and  economical  estimation  of  aerodynamic 
stability  and  control  characteristics. 

Digital  Datcom  calculates  static  stability,  high-lift  and  control 
device,  ard  dynamic-derivative  characteristics  using  the  methods  contained  in 
Sections  4  through  7  of  Datcom.  The  computer  program  also  offers  &  trim 
option  that  computes  control  deflections  and  aerodynamic  data  for  vehicle 
trim  at  subsonic  Mach  numbers. 

The  program  has  been  developed  on  a  modular  basis  as  illustrated*  In 
Figure  1.  These  modules  correspond  to  the  primary  building  blocks  referenced 
in  the  program  executive.  The  modular  approach  was  used  because  it  simpli¬ 
fies  program  development,  testing,  and  modification  or  expansion. 

This  report  is  the  User's  Manual  for  the  USAF  Stability  and  Control 
Digital  Datcom.  Potential  users  are  directed  to  Section  2  for  an  overview  of 
program  capabilities.  Section  3  provides  input  definitions,  with  basic  con¬ 
figuration  geometry  modeling  techniques  presented  in  Section  4.  Analyses  of 
special  configurations  are  treated  in  Section  5.  Section  6  discusses  the 
available  output  data.  The  appendices  discuss  namelist  coding  rules,  airfoil 
section  characteristic  estimation  methods  with  supplemental  data,  and  a  list 
of  geometric  and  aerodynamic  variables  available  as  supplemental  output.  A 
self-contained  user's  kit  is  included  to  aid  the  user  in  setting  up  inputs  to 
the  program. 
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METHOD  MODULES  MASTER  ROUTINES 


MAIN  PROGRAMS 

PERFORMS  THE  "EXECUTIVE”  FUNCTIONS  OF  ORGANIZING 
AND  DIRECTING  THE  OPERATIONS  PERFORMED  BY  OTHER 
PROGRAM  COMPONENTS. 

EXECUTIVE 

SUBROUTINES 

PERFORMS  USER-ORIENTED  NON-METHOD  OPERATIONS 

SUCH  AS  ORDERING  INPUT  DATA,  LOGIC  SWITCHING, 
INPUT  ERROR  ANALYSIS.  &  OUTPUT  FORMAT  SELECTION. 

UTILITY 

SUBROUTINES 

PERFORMS  STANDARD  MATHEMATICAL  TASKS 

REPETITIVELY  REQUIRED  BY  METHOD  SUBROUTINES. 

SUBSONIC 

TRANSONIC 

SUPERSONIC 

cppriAi 

CONFIGURATIONS 

MODULE  I 
CHARACTERISTICS 
AT  ANGLE 

OF  ATTACK 

MOOULE  III 
CHARACTERISTICS 
AT  ANGLE 

OF  ATTACK 

MODULE  V 
CHARACTERISTICS 
AT  ANGLE 

OF  ATTACK 

MODULE  VII 

LOW  ASPECT 

RATIO  WING-BODY 
AT  SUBSONIC 
SPEEDS 

MODULE  VIII 
AERODYNAMIC 
CONTROL 
EFFECTIVENESS 

AT  HYPERSONIC 
SPEEDS 

MODULE  IX 
TRANSVERSE-JET 
CONTROL 
EFFECTIVENESS 

AT  HYPERSONIC 
SPEEDS 

MODULE  II 
CHARACTERISTICS 
IN  SIDESLIP 

MODULE  IV 
CHARACTERISTICS 
IN  SIDESLIP 

MODULE  VI 
CHARACTERISTICS 
IN  SIDESLIP 

MODULE  X 

DYNAMIC  DERIVATIVES 

MODULE  XI 

HIGH-LIFT  AND  CONTROL  DEVICES 

MODULE  VII 

TRIM  OPTION 

FIGURE  1  DIGITAL  DATCOM  MODULES 
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Even  though  the  development  of  Digital  Datcom  was  purtued  with  the  sole 
objective  of  translating  the  Datcom  methods  into  an  efficient,  user-oriented 
computer  program,  differences  between  Datcom  and  Digital  Datcom  do  exist. 
Such  is  the  primary  subject  of  Volume  II,  Implementation  of  Datcom  Methods, 
which  contains  the  correspondence  between  Datcom  methods  and  program  formula¬ 
tion.  This  volume  also  defines  the  program  implementation  requirements.  The 
listing  of  the  computer  program  is  contained  on  microfiche  as  a  supplement  to 
this  report.  Modifications,  extensions,  and  limitations  of  Datcom  methods  as 
incorporated  in  Digital  Datcom  are  discussed  throughout  the  report.  Volume 
III  discusses  a  separate  plot  module  for  Digital  Datcom. 

Users  should  refer  to  Datcom  for  the  limitations  of  methods  involved. 
However,  potential  users  are  forewarned  that  Datcom  drag  methods  are  not 
recommended  for  performance.  Uhere  more  than  one  Datcom  method  exists. 
Volume  II  Indicates  which  method  or  methods  are  employed  in  Digital  Datcom. 

The  computer  program  is  written  in  the  Fortran  IV  language  for  the  CDC 
CYBER  175.  Through  the  use  of  overlay  and  data  packing  techniques,  the  core 
requirement  is  67,000  octal  words  for  execution  on  the  CYBER  175  with  the  NOS 
operating  system  using  the  FTN  compiler.  Central  processor  time  for  a  case 
executed  on  the  NOS  system  depends  on  the  type  of  configuration,  number  of 
flight  conditions,  and  program  options  selected.  Usual  requirements  are  on 
the  order  of  one  to  two  seconds  per  Mach  number. 

Direct  all  program  inquiries  to  AFFDL  FGC,  Wright-Patterson  Air  Force 
Base,  OH  45433;  phone  (513)  255-4315. 
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SECTION  2 


PROGRAM  CAPABILITIES 


This  section  has  been  prepared  to  assist  the  potential  user  in  his  deci- 
sion  process  concerning  the  applicability  of  the  USAF  Stability  and  Control 
Digital  Datcom  to  his  particular  requirements.  For  specific  questions  deal¬ 
ing  with  method  validity  and  limitations,  the  user  is  strongly  encouraged  to 
refer  to  the  USAF  Stability  and  Control  Datcom  document.  Much  of  the  flexi¬ 
bility  inherent  in  the  Datcom  methods  has  been  retained  by  allowing  the  user 
to  substitute  experimental  or  refined  analytical  data  at  intermediate  compu¬ 
tation  levels.  Extrapolations  beyond  the  normal  range  of  the  Datcom  methods 
are  provided  by  the  program;  however,  each  time  an  extrapolation  is  employed, 
a  message  is  printed  which  identifies  the  point  at  which  the  extrapolation  is 
made  and  the  results  of  the  extrapolation.  Supplemental  output  is  available 
via  the  "dump"  and  "partial  output"  options  which  give  the  user  access  to  key 
intermediate  parameters  to  aid  verification  or  adjustment  of  computations. 
The  following  paragraphs  discuss  primary  program  capabilities  as  well  as 
selected  qualifiers  and  limitations. 

2.1  ADDRESSABLE  CONFIGURATIONS 


In  general,  Datcom  treats  the  traditional  body-wing-tail  geometries 
including  control  effectiveness  for  a  variety  of  hlgh-lift/control  devices. 
Hlgh-llft/control  output  is  generally  in  terms  of  the  incremental  effects  <?•  e 
to  deflection.  The  user  must  integrate  these  incremental  effects  witn 
the  "basic"  configuration  output.  Certain  Datcom  methods  applicable  to 
reentry  type  vehicles  are  also  available.  Therefore,  the  Digital  Datccm 
addressable  geometries  include  the  "basiic"  traditional  aircraft  concepts 
(Including  canard  configurations),  and  unique  geometries  which  are  identified 
as  "special"  configurations.  Table  1  summarizes  the  addressable  configura¬ 
tions  accommodated  by  the  program. 

i 

2.2  BASIC  CONFIGURATION  DATA  ' 

The  capabilities  discussed  below  apply  to  basic  configurations,  i.e., 
traditional  body-wing-tail  concepts.  A  detailed  summary  of  output  as  a  func¬ 
tion  of  configuration  and  speed  regime  is  presented  in  Table  2.  Note  that 
transonic  output  can  be  expanded  through  the  use  of  data  substitution  (Sec¬ 
tions  3.2  and  4.5).  Typical  output  for  these  configurations  are  presented  in 
Section  6. 


5 


TABLE  1  ADDRESSABLE  CONFIGURATIONS 


CONFIGURATION 

PROGRAM  REMARKS 

BODY 

PRIMARILY  BODIES  OF  REVOLUTION,  OR  CLOSE  APPROXIMATIONS, 
ARE  TREATED.  TRANSONIC  METHODS  FOR  MOST  OF  THE  AERO¬ 
DYNAMIC  DATA  DO  NOT  EXIST.  THE  RECOMMENOED  PROCEDURE 
REQUIRES  FAIRING  BETWEEN  SUBSONIC  AND  SUPERSONIC  DATA 
USING  AVAILABLE  DATA  AS  A  GUIDE. 

WING,  HORIZONTAL 
TAIL 

STRAIGHT  TAPERED,  CRANKED,  OR  DOUBLE  OELTA  PLANFORMS 

ARE  TREATED.  EFFECTS  OF  SWEEP,  TAPER  AND  INCIDENCE  ARE 
INCLUDED.  LINEAR  TWIST  IS  TREATED  AT  SUBSONIC  MACH 
NUMBERS.  DIHEDRAL  EFFECTS  ARE  PRESENT  IN  THE  LATERAL- 
DIRECTIONAL  DATA. 

BODY-WING, 

BODY-HORIZONTAL 

LONGITUDINAL  METHODS  REFLECT  ONLY  A  MIDWING  POSITION. 
LATERAL-DIRECTIONAL  SOLUTIONS  CONSIDER  HIGH-  AND  LOW- 
WING  POSITIONS. 

WING-BODY-TAIL 

THE  VARIOUS  GEOMETRY  COMBINATIONS  ARE  GIVEN  IN  TABLE 

2.  WING  DOWNWASH  METHODS  ARE  RESTRICTED  TO  STRAIGHT- 
TAPERED  PLANFORMS.  EFFECTS  OF  TWIN  VERTICAL  TAILS  ARE 
INCLUDED  IN  THE  STATIC  LATERAL  DIRECTIONAL  DATA  AT 
SUBSONIC  MACH  NUMBERS. 

NON-STANDARD 

GEOMETRIES 

NON-STANDARD  CONFIGURATIONS  ARE  SIMULATED  USING  "BASIC" 
CONFIGURATION  TECHNIQUES.  STRAKES  CAN  BE  RUN  VIA  A 
DOUBLE-DELTA  WING.  A  BODY-CANARD-WING  IS  INPUT  AS  A 
WING-BODY-HORIZONTAL  TAIL.  THE  FORWARD  LIFTING  SUR¬ 
FACE  IS  INPUT  AS  A  WING  AND  THE  AFT  SURFACE  AS  A 
HORIZONTAL  TAIL. 

SPECIAL  CONFIG¬ 
URATION 

LOW  ASPECT  RATIO  WING  OR  WING-BODY  CONFIGURATIONS 
(LIFTING  BODIES)  ARE  TREATED  AT  SUBSONIC  SPEEDS. 
TWO-DIMENSIONAL  FLAP  AND  TRANSVERSE  JET  EFFECTS  ARE 

ALSO  TREATED  AT  HYPERSONIC  SPEEDS. 
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TABLE  2 

AERODYNAMIC  OUTPUT  AS  A  FUNCTION  OF  i 
CONFIGURATION  AND  SPEED  REGIME 


A  OUTPUT  AVAILABLE 

□  OUTPUT  ONLY  FOB  CONFIGURATIONS  ATM  STRAIGHT  TAPERED  SURf  ACES 
A  OUTPUT  ONLY  WITH  EXPERMENTAL  OATA  INPUT 


CONFIGURATION 

|  STATIC  ACAODYNAWC  OlUACTtlMSTIC  OUTPUT 

|  DTHMMC  STMIUTt  OUTPUT 

regime 

CO. 

Ci. 

c. 

C* 

«a 

Cu 

c.. 

cyp 

S 

»■«. 

• 

JL 

U 

s 

Cii 

C.4 

% 

s 

s 

e* 

t 

SUBSONIC 

• 

• 

• 

• 

• 

• 

A 

A 

A 

A 

A 

#■ 

A 

A 

A 

A 

.la  TRANSONIC 

• 

• 

A 

A 

A 

A 

A 

• 

A 

A 

A 

A 

SUPEioOWC 

• 

Ml 

• 

• 

• 

• 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

HYPERSONIC 

• 

A 

• 

• 

• 

A 

A 

A 

A 

A 

A 

A. 

A 

A 

A 

A 

SUBSOHIC 

TRANSONIC 

• 

□ 

• 

A 

• 

A 

• 

• 

A 

A 

A 

A 

□ 

A 

a 

A 

A 

A 

A 

• 

a 

A 

O 

A 

A 

a 

A 

A 

A 

A 

A 

SUPERSONIC 

• 

□ 

a 

□ 

Q 

A 

A 

a 

O 

a 

o 

a 

1 

A 

A 

A 

HYPERSONIC 

• 

□ 

□ 

□ 

Q 

A 

A 

a 

□ 

a 

SUBSONIC 

• 

• 

• 

M 

• 

A 

A 

A 

A 

A 

A  ' 

A 

A 

A 

A 

A 

A 

A 

A 

HORIZONTAL 

TRANSONIC 

□ 

A 

A 

A 

A 

□ 

a 

A 

a 

0 

0 

a 

TAIL 

SUPERSONIC 

• 

□ 

a 

□ 

□ 

A 

A 

□ 

□ 

a 

a 

a 

A 

A 

A 

A 

A 

HYPERSONIC 

• 

□ 

a 

□ 

Q 

A 

A 

a 

0 

0 

VERTICAL  TAN. 
OR  VENTRAL 

FIN 

SUBSONIC 
.  TRANSONIC 
^SUPERSONIC 

• 

□ 

• 

• 

• 

• 

• 

• 

• 

• 

A 

A 

A 

A 

A 

A 

A 

A 

A 

a 

A 

0 

A 

a 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

HYPERSONIC 

• 

• 

• 

• 

• 

A 

A 

0 

0 

_ _ 

mmm 

/K  SUBSONIC 

• 

• 

• 

• 

• 

A 

A 

A 

A 

• 

A 

A 

A 

• 

A 

A 

A 

A 

A 

A 

WINC-BOOY 

TRMSOWC 

□ 

A 

• 

A 

A 

a 

□ 

A 

A 

• 

a 

0 

0 

a 

SUPERSONIC 

• 

□ 

□ 

□ 

a 

A 

A 

A 

A 

a 

A 

A 

A 

0 

A 

A 

HYPERSONIC 

• 

□ 

□ 

□ 

□ 

A 

A 

A 

A 

a 

SUBSONIC 

• 

• 

• 

• 

• 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

HORIZONTAL 

TRMSOMC 

□ 

• 

□ 

A 

A 

□ 

□ 

A 

A 

A 

0 

□ 

a 

a 

TAILBOOY 

SUPERSONIC 

• 

a 

□ 

D 

□ 

A 

A 

A 

A 

a 

• 

A 

A 

a 

HYPERSONIC 

• 

a 

□ 

a 

a 

A 

• 

• 

A 

a 

VERTICAL  TAIL- 
VENTRAL  FIN* 
BODY 

SUBSONIC 

• 

• 

• 

• 

• 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

.  TRANSONIC 
&  SUPERSONIC 

a 

• 

a 

• 

A 

• 

• 

A 

• 

A 

A 

A 

A 

A 

A 

n 

□ 

□ 

A 

A 

A 

A 

A 

A 

A 

A 

HTPtMOHIC 

• 

• 

• 

• 

A 

A 

A 

□ 

a 

□ 

SUBSOHIC 

□ 

□ 

0 

a 

a 

a 

a 

a 

A 

A 

A 

a 

□ 

□ 

a 

a 

Q 

0 

b 

0 

ci 

o 

horizontal 

TAIL 

TRANSONIC 

a 

A 

A 

A 

A 

□ 

□ 

o 

□ 

a 

a 

a 

a 

a 

SUPERSONIC 

□ 

□ 

a 

a 

□ 

O 

□ 

A 

A 

a 

a 

a 

a 

0 

□ 

□ 

a 

o 

o 

HYPERSONIC 

a 

a 

0 

a 

□ 

o 

a 

A 

A 

a 

0 

a 

a 

i  SUBSONIC 

• 

• 

• 

• 

• 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

VNNG  BOOT- 
VERTICAL  TAIL- 
VENTRAL  FIR 

7.  TRANSONIC 

o 

A 

a 

A 

A 

a 

a 

A 

A 

Q 

d 

a 

a 

2,  SUPERSONIC 
HYPERSONIC 

• 

• 

O 

a 

a 

a 

□ 

C 

□ 

a 

A 

A 

A 

A 

A 

A 

A 

A 

C 

0 

A 

A 

A 

A 

WING  BODY  •’ 

X  SUBSONIC 

□ 

□ 

□ 

a 

a 

a 

a 

a 

A 

A 

A 

a 

a 

a 

0 

O 

a 

a 

o 

O 

a 

a 

a 

nORiZOkTAi 

TAIL 

VERTICAL  TAIL 

TRANSONIC 

□ 

A 

A 

A 

A 

P 

□ 

a 

0 

a 

a 

□ 

0 

o 

A  SUPERSONIC 

□ 

□ 

□ 

a 

Q 

0 

a 

A 

A 

0 

a 

a 

0 

o 

a 

a 

a 

VENTRAL  FIN 

HYPERSONIC 

0 

a 

a 

. 

□ 

a 

a 

a 

A 

A 

a 

a 

a 

a 

.  J  .THE  EFFECTS  OF  JET  POWER.  PROPELLER  POWER.  AIO  GROWN)  PROXIMITY  NAY  9E  OBTAINED  FOR  THESE  CONFIGURATIONS  IF  THE  RCQIHRED 
NAMELISTS  ARC  INPUT.  THE  EFFECTS  OF  POWER  MO  GROUND  EFFECTS  ARE  INCLUOCO  ONLY  M  THE  SUBXMC  LONQITUOMAL  ST  AMITY  RESULT! 
.  LdyNAMIC  STABILITY  RESULTS  ARE  THE  SAKE  AS  WWC-BOOY 

JL  TUN  VERTICAL  TAIL  RESULTS  MAY  BE  OBTAINEO  FUR  THESE  CONFIGURATIONS  IF  THE  RCQUtREO  HAMEUST  •<  APUT. 

THESE  EFFECTS  ARE  INCLUOEO  ONLY  IN  THE  SUBSOHIC  LATERAL  STABILITY  DATA. 

NFFER  TO  OATCOM  NANOBOOK  FOR  METHOD  LIMITATIONS  IF  OUTPUT  (SHOT  OBTAINEO 


JL,  AVAILABLE  ONLY  IN  COMBINATION  WITH  A  WING  OR  TAIL 


2.2.1  Static  Stability  Characteristics 

The  iongitudinal  and  lateral-directional  stability  characteristics  pro¬ 
vided  by  the  Datcom  and  the  Digital  Datcom  are  in  the  stability-axis  system. 
Body-axis  normal-force  and  axial-force  coefficients  are  also  included  in  the 
output  for  convenience  of  the  user.  For  those  speed  regimes  and  configura¬ 
tions  where  Datcom  methods  are  available,  the  Digital  Datcom  output  provides 
the  longitudinal  coefficients  CD,  CL,  C„,  CN,  and  CA,  and  the  derivatives 

Ci  *  Cj,  ,  Cv  ,  Cn  ,  and  Co  .  Output  for  configurations  with  a  wing  and 
“a  “a  “R  8 

horizontal  tail  also  includes  dovnwash  and  the  local  dynamic-pressure  ratio 
in  the  region  of  the  tail.  Subsonic  data  that  include  propeller  power,  jet 
power,  or  ground  effects  are  also  available*  Power  and  ground  effects  are 
limited  to  the  longitudinal  aerodynamic  characteristics. 

Users  are  cautioned  that  the  Datcom  does  not  rigorously  treat  aerodynam¬ 
ics  in  the  transonic  speed  regime,  and  a  fairing  between  subsonic  and  super¬ 
sonic  solutions  is  often  the  recommended  procedure.  Digital  Datcom  uses 
linear  and  nonlinear  fairings  through  specific  points;  however,  the  user  may 
find  another  fairing  more  acceptable.  The  details  of  these  fairing  tech¬ 
niques  are  discussed  in  Volume  II,  Section  4.  The  partial  output  option, 
discussed  in  Section  3.S,  permits  the  user  to  obtain  the  information  neces¬ 
sary  for  transonic  fairings.  The  experimental  data  input  option  allows  the 
user  to  revise  the  transonic  fairings  on  configuration  components,  perform 
parametric  analyses  on  test  configurations,  and  apply  better  method  results 
(or  data)  for  configuration  build-up. 

Datcom  body  aerodynamic  characteristics  can  be  obtained  at  all  Mach 

\ 

numbers  only  for  Bodies  of  revolution.  Digital  Datcom  can  also  provide 
subsonic  longitudinal  data  for  cambered  bodies  of  arbitrary  cross  section  as 
shown  in -Figure  6.  The  cambered  body  capability  is  restricted  to  subsonic 
longitudinal-stability  solutions. 

Straight-tapered  and  nonstralght-tapered  wings  including  effects  of 
sweep,  taper,  and  Incidence  can  be  treated  by  the  program.  The  effect  of 
linear  twist  can  be  treated  at  subsonic  Mach  numbers.  Dihedral  influences 
are  Included  in  lateral-directional  stability  derivatives  and  wing  wake 
location  used  in  the  calculation  of  longitudinal  data.  Airfoil  section 
characteristics  are  a  required  input,  although  most  of  these  characteristics 
may  be  generated  using  the  Airfoil  Section  Module  (Appendix  B).  Users  are 
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advised  to  be  mindful  of  section  characteristics  which  are  sensitive  to 
Reynolds  number,  particularly  in  cases  where  very  low  Reynolds  number  esti¬ 
mates  are  of  interest.  A  typical  example  would  be  pretest  estimates  for 
small,  laminar  flow  wind  tunnels  where  Reynolds  numbers  on  the  order  of 
100,000  are  common. 

Users  should  be  aware  that  the  Datcom  and  Digital  Datcom  employ  turbu¬ 
lent  skin  friction  methods  in  the  computation  of  friction  drag  values.  Esti¬ 
mates  for  cases  involving  significant  wetted  areas  in  laminar  flow  will 
require  adjustment  by  the  user* 

Computations  of  wing-body  longitudinal  characteristics  assume,  in  many 
cases,  that  the  configuration  is  of  the  mid-wing  type.  Lateral-directional 
analyses  do  account  for  other  wing  locations.  Users  should  consult  the 
.Datcom  for  specific  details. 

Wing-body-tall  configurations  which  nay  be  addressed  are  shown  in 
Table  2.  These  capabilities  permit  the  user  to  analyse  complete  configura¬ 
tions,  including  canard  and  conventional  aircraft  arrangements.  Component 
aerodynamic  contributions  and  configuration  build-up  data  are  available 
through  the  use  of  the  "BUILD"  option  described  in  Section  3.5.  Using  this 
option,  the  user  can  isolate  component  aerodynamic  contributions  in  a  similar 
fashion  to  break  down  data  from  a  wind  tunnel  where  such  information  is  of 
value  in  obtaining  an  overall  understanding  of  a  specific  configuration. 

Twin  vertical  panels  can  be  placed  either  on  the  wing  or  horizontal 
tall.  Analysis  can  be  performed  with  both  twin  vertical  tail  panels  and  a 
conventional  vertical  tall  specified  though  interference  effects  between  the 
three  panels  is  not  computed.  The  influence  of  twin  vertical  tails  is 
included  only  in  the  lateral-directional  stability  characteristics  at  sub¬ 
sonic  speeds. 

2.2.2  Dynamic  Stability  Characteristics 

The  pitch,  acceleration,  roll  and  yaw  derivatives  of  Ci  ,  C»  ,  Ci C-.., 

q  q  “a  u 

C4p,  cYp»  Cnp,  <*nr»  an<*  c£r  are  computed  for  each  component  and  the  build-up 
configurations  shown  in  Table  2.  All  limitations  discussed  in  Section  7  of 
the  USAF  Stability  and  Control  Datcom  are  applicable  to  Digital  Datcom  as 
well.  The  experimental  data  option  of  the  program  (Section  4.5)  permits  the 
user  to  substitute  experimental  data  for  key  parameters  involved  in  dynamic 
derivative  solutions,  such  as  body  Cj^  and  wing-body  Cj^.  Any  improvement  in 
the  accuracy  of  these  key  parameters  will  produce  significant  improvement  in 
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TABLE  3  HIGH  LIFT/CONTROL  DEVICE  OUTPUT 


SPEED  REGIME  CODE  1  -  Subsonic  2  «  Transonic  3  -  Supersonic 


Control  Device 

acl* 

ACm 

AC, 

Snax 

<cL  ) 
■« 

iC0  i 

min 

\ 

C 

nW 

C*HT 

c  * 

\ 

ch  * 

hs 

Jet  Flaps 

Pure  Jet  Flap 

1 

i 

1 

I 

' 

Jet  Flap  k 

Mech.  Flap 

1 

0 

• 

1 

1 

IBF 

1 

1 

1 

EBF 

1 

1 

1 

O.SP.L. 

Plain 

1  2  3 

1  3 

1 

1 

1 

1  3 

1  3 

Single  Slotted 

1  2 

1 

1 

1 

1  2  3 

1 

Fowler  Slotted 

1  2 

1 

1 

1 

1  2;  3 

Double  Slotted 

1  2 

1 

1 

1  2  3. 

1 

1 

Split 

1  2 

1 

1 

leading  Edge 

1  2 

1 

1 

Krueger 

1  2 

1 

1  2  3 

Slats 

Leading  Edge 
Spoilers 

1  2 

1 

1  2  3 

• 

Plug 

1  2  3 

1  3 

Flap 

1  2  3 

1  3 

Slotted 

1  2 

1 

Differential  6 

Horizontal  Tails 
Ulng  Ailerons 

1  2  3 

12  3 

1  2  3 

Notes:  *In  addition  to  straight-tapered  pi an forms,  output  also  available  on  non-straight- tapered 
planforms  (e.g.,  d':>  delta). 

Ailerons  are  Identlfleo  as  plain  flaps  In  program. 

IDF  -  Internally  blown  flap  EBF  -  Externally  blown  flap 

W  -  Wing  HT  -  Horizontal  tail 


the  dynamic  stability  estimates.  Use  of  experimental  data  substitution  for 
this  purpose  is  strongly  recommended. 

2.2.3  High-Lift  and  Control  Characteristics 

High-lift  devices  that  can  be  analyzed  by  the  Datcom  methods  include  jet 
flaps,  split,  plain,  single-slotted,  double-slotted,  fowler,  and  leading  edge 
flaps  and  slats.  Control  devices,  such  as  trailing-edge  flap-type  controls 
and  spoilers,  can  also  be  treated.  In  general  terms,  the  program  provides 
the  incremental  effects  of  high  lift  or  control  device  deflections  at  zero 
angle  of  attack. 

The  majority  of  the  ’'igh-lif t-device  methods  deal  with  subsonic  lift, 
drag,  and  pitching-moment  effects  with  flap  deflection.  General  capabilities 
for  jet  flaps,  symmetrically  deflected  high-lift  devices,  or  trailing-edge 
control  devices  include  lift,  moment,  and  maximum-lift  increments  along  with 
drag-polar  increments  and  hinge-moment  derivatives.  For  translating  devices 
the  lift-curve  slope  is  a)  j  computed.  Asymmetrical  deflection  of  wing  con¬ 
trol  devices  can  be  anal  'ed  for  rolling  and  yawing  effectiveness.  Rolling 
effectiveness  may  be  obta  ned  for  all-movable  differentially-deflected  hori¬ 
zontal  stabilizers.  The  speed  regimes  where  these  capabilities  exist  are 
shown  in  Table  3. 

Control  modes  employing  all-movable  wing  or  tail  surfaces  can  also  bo 
addressed  with  the  program.  This  is  accomplished  by  executing  multiple  cases 
with  a  variety  of  panel  incidence  angles. 

2.2.4  Trim  Option 

Trim  data  can  be  calculated  at  subsonic  speeds.  Digital  Datcom  manipu¬ 
lates  computed  stability  and  control  characteristics  to  provide  trim  output 
(static  Cm  -  0.0).  The  trim  option  is  available  in  two  modes.  One  mode 
treats  configurations  with  a  trim  control  device  on  the  wing  or  horizontal 
tail.  Output  is  presented  as  a  function  of  angle  of  attack  and  consists  of 
control  deflection  angles  required  to  trim  and  the  associated  longitudinal 
aerodynamic  characteristics  shown  in  Table  3.  The  second  mode  treats  conven¬ 
tional  wing-body-tail  configurations  where  the  horizontal-tail  is  all-movable 
or  "flying."  In  this  case,  output  as  a  function  of  angle  of  attack  consists 
of  horizontal-stabilizer  deflection  (or  incidence)  angle  required  to  trim; 
untrimmed  stabilizer  C^,  Cq,  Cra,  and  hinge-moment  coefficients;  trimmed 
stabilizer  Cl,  Cp,  and  hinge  moment  coefficients;  and  total  wing-body-tail  Cl 
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FIGURE  2  SPECIAL  CONFIGURATIONS 


and  Cq.  Body-canard-tail  configurations  may  be  trimmed  by  calculating 
the  stability  characteristics  at  a  variety  of  canard  incidence  angles  and 
manually  calculating  the  trim  data.  Treatment  of  a  canard  configuration  is 
addressed  in  Table  1. 

2.3  SPECIAL  CONFIGURATION  DATA 

The  capabilities  discussed  below  apply  to  the  three  special  configura¬ 
tions  illustrated  in  Figure  2. 

2.3.1  Low-Aspect-Ratio  Wings  and  Wing-Body  Combinations 

Datcom  provides  methods  which  apply  to  lifting  reentry  vehicles  at  sub¬ 
sonic  speeds.  Digital  Datcom  output  provides  longitudinal  coefficients  Cp, 
CL»  Cm*  CN*  and  CA  and  th®  derivatives  CL  ,  C,,,  ,  CY  ,  Cn  ,  and  C.  . 

a  Ql  p  p  p 

2.3.2  Aerodynamic  Control  at  Hypersonic  Speeds 

The  USAF  Stability  and  Control  Datcom  contains  some  special  control 
methods  for  high-speed  vehicles.  These  include  hypersonic  flap  methods  which 
are  lncorported  into  Digital. Datcom.  The  flap  methods  are  restricted  to  Mach 
numbers  greater  than  5,  angles  of  attack  between  zero  and  20  degrees  and 
deflections  into  the  wind.  A  two-dimensional  flow  field  is  determined  and 
oblique  shock  relations  are  used  to  describe  the  flow  field. 

Data  output  from  the  hypersonic  control-flap  methods  are  incremental 
normal-  and  axial-force  coefficients ,  associated  hinge  moments,  and  center- 
of-pressure  location.  These  data  are  found  from  the  local  pressure  distribu¬ 
tions  on  the  flap  and  in  regions  forward  of  the  flap.  The  analysis  includes 
the  effects  of  flow  separation  due  to  windward  flap  deflection  by  providing 
estimates  for  separation  induced-pressures  forward  of  the  flap  and  reattach- 
ment  on  the  flap.  Users  may  specify  laminar  or  turbulent  boundary  layers. 
2.3.3  Transverse-Jet  Control  Effectiveness 

Datcom  provides  a  procedure  for  preliminary  sizing  of  a  two-dimensional 
transverse-jet  control  system  in  hypersonic  flow,  assuming  that  the  nozzle  is 
located  at  the  aft  end  of  the  surface.  The  method  evaluates  the  interaction 
of  the  transverse  jet  with  the  local  flow  field.  A  favorable  interaction 
will  produce  amplification  forces  that  increase  control  effectiveness. 

The  Datcom  method  is  restricted  to  control  jets  located  on  windward  cur- 
faces  in  a  Mach  number  range  of  2  to  20.  In  addition,  the  method  is  invalid 
for  altitudes  where  mean  free  paths  approach  the  jet-width  dimension. 


The  transverse  control  jet  method  requires  a  user-specified  time  history 
of  local  flow  parameters  and  control  force  required  to  trim  or  maneuver* 
With  these  data,  the  minimum  jet  plenum  pressure  is  then  employed  to  calcu¬ 
late  the  nozzle  throat  diameter  ana  the  jet  plenum  pressure  and  propellant 
weight  requirements  to  trim  or  maneuver  the  vehicle* 

2.4  OPERATIONAL  CONSIDERATIONS 

There  are  several  operational  considerations  the  user  needs  to  under¬ 
stand  in  order  to  take  maximum  advantage  of  Digital  Datcom. 

2.4.1  Flight  Condition  Control 

Digital  Datcom  requires  Mach  number  and  Reynolds  number  to  define  the 
flight  conditions*  This  requirement  can  be  satisfied  by  defining  combina¬ 
tions  of  Mach  number,  velocity,  Reynolds  number,  altitude,  and  pressure  and 
temperature.  The  input  options  for  speed  reference  and  atmospheric  condi¬ 
tions  that  satisfy  the  requirement  are  given  in  Figure  3.  The  speed  refer¬ 
ence  is  input  as  either  Mach  number  or  velocity,  and  the  atmospheric  condi¬ 
tions  as  either  altitude  or  freestream  pressure  and  temperature*  The  speed 
reference  and  atmospheric  conditions  are  then  used  to  calculate  Reynolds 
number. 

The  program  may  loop  on  speed  reference  and  atmospheric  conditions  three 
different  ways,  as  given  by  the  variable  L00P  in  Figure  3*  In  this  dis¬ 
cussion,  and  in  Figure  3,  the  speed  reference  is  referred  to  as  Mach  number, 
and  atmospheric  conditions  as  altitude.  The  three  options  for  program  loop¬ 
ing  on  Mach  number  &.d  altitude  are  listed  and  discussed  below. 

o  LQT0P  ■  1  -  Vary  Mach  and  altitude  together.  The  program  executes 
at  the  first  Mach  number  and  first  altitude,  the  second  Mach  number 
and  second  altitude,  and  continues  for  all  the  flight  conditions?  In 
the  input  data,  NMACH  must  equal  NALT  and  NMACH  flight  conditions  are 
executed.  This  option  should  be  selected  when  the  Reynolds  number  is 
input,  and  must  be  selected  when  atmospheric  conditions  are  not 
input. 

o  LQT0P  ■  2  -  Vary  Mach  number  at  fixed  altitude.  Tbs  program  executes 
using  the  first  altitude  and  cycles  through  each  Mach  number  in  the 
input  list,  the  second  altitude  and  cycles  through  each  Mach  number, 
and  continues  until  each  altitude  has  been  selected*  Atmospheric 
conditions  must  be  input  for  this  option  and  NMACH  times  HALT  flight 
conditions  are  executed. 
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o  LQT0P  *  3  -  Vary  altitude  at  fixed  Mach  number.  The  program  executes 
using  the  first  Mach  number  and  cycles  through  each  altitude  in  the 
input  list,  the  second  Mach  number  and  cycles  through  each  altitude, 
and  continues  until  each  Mach  number  has  been  selected.  Atmospheric 
conditions  must  be  input  for  this  option  and  NMACH  times  NALT  flight 
conditions  are  executed. 

2.4.2  Mach  Regimes 


Aerodynamic  stability  methods  are  defined  in  Dateom  as  a  function  of 
vehicle  configuration  and  Mach  regime.  Digital  Dateom  logic  determines  the 
configuration  being  analyzed  by  identifying  the  particular  input  namelists 
that  are  present  within  a  case  (see  Section  3).  The  Mach  regime  is  nominally 
determined  according  to  the  following  criteria: 

Mach  Number  (M)  Mach  Regime 

M  <  0.6  Subsonic 

0.6  <  M  <  1.4  Transonic 

M  ^  1 .4  Supersonic 

M  1.4  Hypersonic 


and  the  hypersonic 

flag  is  set  (see  Figure  3) 

These  limits  were  selected  to  conform  with  most  Dateom  methods.  How¬ 
ever,  some  methods  are  valid  for  a  larger  Mach  number  range.  Some  subsonic 
methods  are  valid  up  to  a  Mach  number  of  0.7  or  0.8.  The  user  has  the 
option  to  increase  the  subsonic  Mach  number  limit  using  the  variable  S1MACH 
described  in  Section  3.2.  The  program  will  permit  this  variable  to  be  in  the 
ranger  0.6  <  STMACH  £  0.99.  In  the  same  fashion,  the  supersonic  Mach  limit 
can  be  reduced  using  the  variable  TSMACH.  The  program  will  permit  this  vari¬ 
able  to  be  in  the  range:  1.01  <  TSMACH  <  1.40.  The  program  will  default  to 
the  limits  of  each  variable  if  the  range  is  exceeded.  The  Mach  regimes  are 
then  defined  as  follows: 

Mach  Humber  (M)  Mach  Regime 


M  <  STMACH 
STMACH  <  M  <  TSMACH 
M  >  TSMACH 

M  >  TSMACH 
and  the  hypersonic 
flag  is  set 


Subsonic 

Transonic 

Supersonic 

Hypersonic 


i 
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2.4.3  Input  Diagnostics 


There  is  an  input  diagnostic  analysis  module  in  Digital  Datcom  which 
scans  all  of  the  input  data  cards  prior  to  program  execution*  A  listing  of 
all  input  data  is  given  and  any  errors  are  flagged.  It  checks  all  namelist 
cards  for  correct  namelist  name  and  variable  name  spelling,  checks  the 
numerical  inputs  for  syntax  errors,  and  checks  for  legal  control  cards.  The 
namelist  and  control  cards  are  described  in  Section  3. 

This  module  does  not  “fix  up"  input  errors.  It  will,  however,  insert  a 
namelist  termination  if  it  is  not  found.  Digital  Datcom  will  attempt  to 
execute  all  cases  as  input  by  the  user  even  if  errors  are  detected. 

2.4.4  Airfoil  Section  Module 

The  airfoil  section  module  car.  be  used  to  calculate  the  required  geomet¬ 
ric  and  aerodynamic  input  parameters  for  virtually  any  user  defined  airfoil 
section.  This  module  substantially  simplifies  the  user's  input  preparation. 
An  airfoil  section  is  defined  by  one  of  the  following  methods; 

1.  An  airfoil  section  designation  (for  NACA,  oouble  wedge,  circular  arc 
or  hexagonal  airfoils), 

2.  Section  upper  and  lower  cartesian  coordinates,  or 

3.  Section  mean  line  and  thickness  distribution. 

The  airfoil  section  module  uses  Weber's  method  (References  2  to  4)  to 
calculate  the  inviscid  aerodynamic  characteristics^  A  viscous  correction  is 
applied  to  the  section  lift  curve  slope,  c^.  In  addition  a  52  correlation 
factor  (suggested  in  Datcom,  page  4.1. I. 2-2)  is  applied  to  bring  the  results 
in  line  with  experimental  data.  The  airfoil  section  module  methods  are 
discussed  in  Appendix  B. 

The  airfoil  section  is  assumed  to  be  parallel  to  the  free  stream. 
Skewed  airfoils  can  be  handled  by  supplying  the  section  coordinates  parallel 
to  the  free  stream.  The  module  will  calculate  the  characteristics  of  any 
input  airfoil,  so  the  user  must  determine  whether  the  results  are  applicable 
to  his  particular  situation.  Five  general  characteristics  of  the  module 
should  be  noted: 

1.  For  subsonic  Mach  numbers,  the  module  computes  the  airfoil  subsonic 
section  characteristics  and  the  results  can  be  considered  accurate 
for  Mach  numbers  less  than  the  crest  critical  Mach  number.  Near 
crest  critical  Mach  number,  flow  mixing  due  to  the  upper  surface 
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■hock  will  make  the  boundary  layer  correction  invalid*  Compressi¬ 
bility  corrections  also  become  invalid*  The  module  also  computes 
the  required  geometric  variables  at  all  speeds,  and  for  transonic 
and  supersonic  speeds  these  are  the  only  required  Inputs.  Mach 
equals  zero  data  are  always  supplied. 

2.  Because  of  the  nature  of  the  solution,  predictions  for  an  airfoil 
whose  maximum  camber  is  greater  than  62  of  the  chord  will  lose 
accuracy.  Accuracy  will  also  diminish  when  the  maximum  airfoil 
thickness  exceeds  approximately  122  of  the  chord,  or  large  viscous 
interactions  are  present  such  as  with  supercritical  airfoils. 

3.  When  section  cartesian  coordinates  or  mean  line  and  thickness  dis¬ 
tribution  coordinates  are  specified,  the  user  must  adequately  define 
the  leading  edge  region  to  prevent  surface  curve  fits  that  have  an 
infinite  slope.  This  can  be  accomplished  by  supplying  section  ordi¬ 
nates  at  nondimensional  chord  stations  (X/C)  of  0.0,  .001,  .002,  and 
.003. 

4.  If  the  leading  edge  radius  is  not  specified  in  the  airfoil  section 
input,  the  user  must  Insure  that  the  first  and  second  coordinate 
points  lie  on  the  leading  edge  radius.  For  sharp  nosed  airfoils  the 
user  must  specify  a  zero  leading  edge  radius. 

5.  The  computational  algorithm  can  be  sensitive  to  the  ’’smoothness**  of 
the  input  coordinates.  Therefore,  the  user  should  Insure  .that  the 
input  data  contains  no  unintentional  fluctuations.  Considering  that 
Datcom  procedures  are  preliminary  design  methods.  It  is  at  least  as 
Important  to  provide  smoothly  varying  coordinates  as  It  is  to  accu¬ 
rately  define  the  airfoil  geometry. 

2.4.5  Operational  Limitations 

Several  operational  limitations  exist  in  Digital  Datcom.  These  limita¬ 
tions  are  listed  below  without  extensive  discussion  or  justification.  Some 
pertinent  operational  techniques  are  also  listed. 

o  The  forward  lifting  surface  is  always  input  as  the  wing  and  the  aft 
lifting  surface  as  the  horizontal  tail.  This  convention  is  used 
regardless  of  the  nature  of  the  configuration. 

o  Twin  vertical  tail  methods  are  only  applicable  to  lateral  stability 
parameters  at  subsonic  speeds. 
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o  Airfoil  section  characteristics  are  assumed  to  be  constant  across  the 
airfoil  span,  or  an  average  for  the  panel.  Inboard  and  outboar-' 
panels  of  cranked  or  double-delta  planforms  can  have  their  individual 
panel  leading  edge  radii  and  maximum  thickness  ratios  specified  sepa¬ 
rately. 

o  If  airfoil  sections  are  simultaneously  specified  for  the  same  aero¬ 
dynamic  surface  by  an  NACA  designation  and  by  coordinates,  the  coor¬ 
dinate  information  will  take  precedence. 

o  Jet  and  propeller  power  effects  are  only  applied  to  the  longitudinal 
stability  parameters  at  subsonic  speeds.  Jet  and  propeller  power 
effects  cannot  be  applied  simultaneously. 

o  Ground  effect  methods  are  only  applicable  to  longitudinal  stability 
parameters  at  subsonic  speeds. 

o  Only  one  high  lift  or  control  device  can  be  analyzed  at  a  time.  The 
effect  of  nigh  lift  and  control  devices  on  downwash  is  not  calcu¬ 
lated.  The  effects  of  multiple  devices  can  be  calculated  by  using 
the  experimental  data  input  option  to  supply  the  effects  of  one 
device  and  allowing  Digital  Datcom  to  calculate  the  incremental 
effects  of  the  second  device. 

o  Jet  flaps  are  considered  to  be  symmetrical  high  lift  and  control 
devices.  The  methods  are  only  applicable  to  the  longitudinal  stabil¬ 
ity  parameters  at  subsonic  speeds. 

o  The  program  uses  the  input  namelist  names  to  define  the  configuration 
components  to  be  synthesized.  For  example,  the  presence  of  namelist 
HTPLNF  causes  Digital  Datcom  to  assume  that  the  configuration  has  a 
horizontal  tail. 

Shouli  Digital  Datcom  hot  provide  output  for  those  configurations  for 
which  output  is  expected,  as  shown  in  Table  2,  limitations  on  the  use  of  a 
Datcom  method  has  probably  been  exceeded.  In  all  cases  users  should  consult 
the  Datcom  for  method  limitations. 
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SECTION  3 


DEFINITION  OF  INPUTS 

The  Digital  Datcom  basic  input  data  unit  la  the  "case.”  A  "case”  is  a 
set  of  input  data  that  defines  a  configuration  and  its  flight  conditions. 
The  case  consists  of  inputs  from  up  to  four  data  groups. 

o  Group  I  Inputs  define  the  flight  conditions  and  reference  dimensions, 
o  Group  II  Inputs  specify  the  basic  configuration  geometry  for  conven¬ 
tional  configurations,  defining  the  body,  wing  and  tall  surfaces  and 
their  relative  locations. 

o  Group  III  inputs  specify  additional  configuration  definition,  such  as 
engines,  flaps,  control  tabs,  ground  effects  or  twin  vertical  panels. 
This  input  group  also  defines  those  "special1*  configurations  that 
cannot  be  described  using  Group  II  Inputs  and  Include  low  aspect 
ratio  wing  and  wing-body  configurations,  transverse  Jet  control*  and 
hypersonic  flaps. 

o  Group  IV  Inputs  control  the  execution  of  the  case,  or  job  for  multi¬ 
ple  cases,  and  allow  the  user  to  choose  some  of  the  special  options, 
or  to  obtain  extra  output. 

3.1  INPUT  TECHNIQUE 

Two  techniques  are  generally  available  for  introducing  input  data  into  a 
Fortran  computer  program:  namelist  and  fixed  format.  Digital  Datcom  employs 
the  namelist  input  technique  for  input  Groups  I,  II  and  III  since  it  is  the 
most  convenient  and  flexible  for  this  application.  Its  use  reduces  the  pos¬ 
sibility  of  input  errors  and  increases  the  utility  of  the  program  as  follows: 

- o  Variables  within  a  namelist  may  be  input  in  any  order; 

o  Namelist  variables  are  not  restricted  to  particular  card  columns; 
o  Only  required  input  variables  need  be  included;  and 
o  A  variable  may  be  included  more  than  once  within  a  namelist,  but  the 
last  value  to  appear  will  be  used. 

Namelist  rules  used  in  the  program  and  applicable  to  CDC  and  IBM  systems 
are  presented  in  Appendix  A.  The  user  should  adhere  to  them  when  preparing 
inputs  for  Digital  Datcom.  To  aid  the  us'^r  in  complying  with  the  general 
namelist  rules,  examples  of  both  correct  and  Incorrect  namelist  coding  are 
Included  in  Appendix  A. 
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All  namelist  input  variables  (and  program  data  blocks)  are  initialized 
"UNUSED"  (1.0E-60  on  CDC  systems)  prior  to  case  execution.  Therefore, 
omission  of  pertinent  input  variables  may  result  in  the  "UNUSED"  value  to  be 
used  in  calculations.  However,  the  "UNUSED"  value  is  often  used  as  a  switch 
for  program  control,  so  the  user  should  not  indiscriminately  use  dummy 
inputs . 

All  Digital  Datcom  numeric  constants  require  a  decimal  point.  The 
Fortran  variable  names  that  are  implied  INTEGERS  (name  begins  with  I,  J,  K, 
L,  M,  or  N)  are  declared  REAL  and  must  be  specified  in  either  “E“  or  "F"  for¬ 
mat  (X.XXXEYY  or  X.XXX). 

Group  IV  inputs  are  the  “case  control  cards."  Though  they  are  input  in 
a  fixed  format,  their  use  has  the  characteristic  of  a  namelist,  since  (with 
the  exception  of  the  case  termination  card)  they  can  be  placed  in  any  order 
or  location  in  the  input  data.  Descriptions  and  limitations  of  each  of  the 
available  control  cards  are  discussed  in  Section  3.5. 

Table  4  defines  the  namelists  and  control  cards  that  can  be  input  to  the 
program.  Since  not  all  namelist  inputs  are  required  to  define  a  particular 
problem  or  configuration,  those  namelists  required  for  various  analyses  are 
summarized  in  Tables  5  through  7.  Use  of  these  tables  will  save  time  in 
preparing  namelist  inputs  for  a  specific  problem. 

The  user  has  the  option  to  specify  the  system  of  units  to  be  used, 
English  or  Metric.  Tabli  8  summarizes  the  systems  available,  and  defines 
the  case  control  card  required  to  invoke  each  option.  For  clarity,  the 
namelist  variable  description  charts  which  follow  have  a  column  titled 
"Units"  using  the  following  nomenclature: 

1  denotes  units  of  length;  feet,  inches,  meters,  or  centimeters 

A  denotes  units  of  area;  ft^,  in  * t  m^,  or  ^,2 

Deg  denotes  angular  measure  in  degrees,  or  temperature  in  degrees 
Rankine  or  degrees  Kelvin. 

F  denotes  units  of  force;  pounds  or  Newtons 

t  denotes  units  of  time;  seconds. 

Specific  input  parameters,  geometric  illustrations,  and  supporting  data 
are  provided  throughout  the  report.  To  aid  the  user  in  reading  these  fig¬ 
ures,  the  character  "0"  defines  the  number  zero  and  the  character  "0"  the 
fifteenth  letter  in  the  alphabet. 
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TABLE  4:  DIGITAL  DATCOM  INPUT  SUMMARY 


|  GROUP  1 

GROUP  II 

GROUP  III 

GROUP  IV 

|  NAMELIST  INPUT 

CONTROL  CARO  INPUT 

REFERENCE  OATA 

BASIC  CONFIGURATION 

ADQITIONAL/SPECIAL 

JOB  CONTROL 

DEFINITION 

DEFINITION 

CONFIGURATION  DEFINITION 

CAROS 

NAMELIST 

PAGE 

NAMELIST 

PAGE 

NAMELIST 

PAGE 

CONTROL  CARO 

PAGE 

NAME 

DEFINEO 

NAME 

OEFINEO 

NAME 

DEFINED 

NAME 

DEFINED 

FLTC0N 

27 

SYNTHS 

33 

PR0PWR 

49 

NAMELIST 

73 

0PTINS 

29 

B0DY 

3S 

JETPWR 

51 

SAVE 

73 

WGPLNF 

37 

GRNOEF 

53 

DIM 

73 

HTPLNF 

37 

TVTPAN 

55 

NEXT  CASE 

73 

VTPLNF 

37 

SYMFLP 

57 

TRIM 

73 

VFPLNF 

37 

ASYFLP 

61 

DAMP 

74 

WGSCHR 

39 

LARWB 

63 

NACA 

74 

HTSCHR 

39 

TRNJET 

65 

CASEIO 

75 

VTSCHR 

39 

HYPEFF 

67 

DUMP 

75 

VFSCHR 

39 

CANTAB 

69 

DERIV 

75 

EXPR  -  - 

45 

PART 

77 

*•  . 

BUILD 

77 

PL*T 

77 

i 
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TABLE  6 

NAMELISTS  REQUIRED  FOR  ADDITIONAL  ANALYSIS  OF  BASIC  CONFIGURATIONS 


oe  > 

Si 
i  g 

<  Z 
j  h  a 

<  5  a 

t-  °  5 

*  a  § 

2  OS  * 

a  o  i 
«e  x  > 

O  I  Q 
X  >  O 
I  O  at 
>  O  I 


O  I 

CD  O 

I  Z 

Si 

i 


*>> 
•  +  + 
XXX 

III 


2« 


Ul  Ul 

52 

a  a 
o  o 

CD  CD 

I  I 
eg  eg 

z  z 
£  £ 
i  i 


“S 

5  oo 
O  | 

ii 

*lli 

£  CO  00  00 

M 

Ul 

a 

o 

u 


o 

5c 

X 

3 
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TABLE  7 

REQUIRED  NAMELIST  FOR  ANALYSIS  OF  SPECIAL  CONFIGURATIONS 


REQUIRED 
SPECIAL^ — filAMEL^ 
CONFIGURATION"^ 

FLTCfN 

LARWB 

TRNJET 

HYPEFF 

LOW  ASPECT  RATIO 

WING  &  WING  BODY 
(SUBSONIC) 

• 

• 

FLAT  PLATE  WITH 

TRANSVERSE  JET 
(HYPERSONIC) 

• 

• 

FLAT  PLATE  WITH 

FLAP  CONTROL 
(HYPERSONIC) 

• 

• 

^ZZZZZZT>^7777 


TABLE  8  INPUT  UNIT  OPTIONS 


UNITS  SYSTEM 
(LENGTH-FORCE-TIMF.I-F-T) 

CONTROL 

CARO 

GEOMETRY 

UNITS 

(1) 

SURFACE 

ROUGHNESS 

RfUGFC 

PRESSURE 

«V, 

(F/A) 

TEMPERATURE 

T- 

(DEG) 

REYNOLDS 

NUMBER 

PER  UNIT 
LENGTH 

FOOT-POUND-SECOND 

DIM  FT 

FOOT 

INCH 

Ib/ft2 

°R 

1/FT 

INCH-POUNO-SECONO 

DIM  IN 

INCH 

INCH 

lb/in2 

°R 

1/FT 

METER-NEWTON-SECONO 

OIMM 

METER 

CM 

N/M2 

®K 

1/M 

CENTIMETER-NEWTON-SECOND 

OIMCM 

CM 

CM 

N/CM2 

°K 

1/M 

THE  OEFAULT SYSTEM  OF  UNITS  ISTHEFOOT-POUNO-SECONO 


»  /, 
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3.2  GROUP  I  INPUT  DATA 


Naoelist  input  data  to  define  the  case  flight  conditions  and  reference 
dimensions  are  shown  in  Figures  3  and  4. 

Naoelist  FLTC0N,  Figure  3,  defines  the  case  flight  conditions.  The 
user  may  opt  to  provide  Mach  number  and  Reynolds  number  per  unit  length  for 
each  case  to  be  computed.  In  this  case ,  input  preparation  requires  that  the 
user  compute  Reynolds  number  for  each  Mach  number  and  altitude  combination  he 
desires  to  run.  However,  the  program  has  a  standard  atmosphere  model,  which 
accurately  simulates  the  1962  Standard  Atmosphere  for  geometric  altitudes 
from  -16,404  feet  to  2,296,588  feet,  that  can  be  used  to  eliminate  the 
Reynolds  number  input  requirement  and  provides  the  user  the  option  to  employ 
Mach  number  or  velocity  as  the  flight  speed  reference.  The  user  may  specify 
Mach  numbers  (or  velocities)  and  altitudes  for  each  case  and  program  computa¬ 
tions  will  employ  the  atmosphere  model  to  determine  pressure,  temperature, 
Reynolds  number  and  other  required  parameters  to  support  method  applications. 

Also  incorporated  is  the  provision  for  optional  inputs  of  pressure  and 
temperature  by  the  user.  The  program  will  override  the  standard  atmosphere 
and  compute  flow  condition  parameters  consistent  with  the  pressure  and 
temperature  inputs.  This  option  will  permit  Digital  Datcom  applications  such 

t 

as  wind  tunnel  model  analyses  at  test  section  conditions. 

The  five  input  combinations  which  will  satisfy  the  Mach  number  and 
Reynolds  number  requirements  are  summarized  in  Figure  3.  If  the  NACA  control 
card  is  used,  the  Reynolds  number  and  Mach  number  must  be  defined  using  the 
variables  RNNUB  and  MACH. 

.  Other  optional  inputs  Include  vehicle  weight  and  flight  path  angle  ("WT” 
and  "GAMMA”).  These  parameters  are  of  particular  interest  when  using  the 
Trim  Option  (Section  3.5).  The  trim  flight  conditions  are  output  as  an 
additional  line  of  output  with  the  trim  data  and  the  steady  flight  lift 
coefficient  is  output  with  the  untrimmed  data. 

Use  of  the  variable  L00P  enables  the  user  to  run  cases  at  fixed  altitude 
with  varying  Mach  number  (or  velocity),  at  fixed  Mach  number  (or  velocity)  at 
varying  altitudes,  or  varing  speed  and  altitude  together. 

Nondimensional  aerodynamic  coefficients  generated  by  Digital  Datcom  may 
be  based  on  user-specified  reference  area  and  lengths.  These  reference 
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parameters  are  input  via  namelist  0PTINS,  Figure  4.  If  the  reference  area  is 
not  specified,  it  is  set  equal  to  the  theoretical  planform  area  of  the  wing. 
This  wing  area  includes  the  fuselage  area  subtended  by  the  extension  of  the 
wing  leading  and  trailing  edges  to  the  body  center  line.  The  longitudinal 
reference  length,  if  not  specified  in  0PTINS,  is  set  equal  to  the  theoretical 
wing  mean  aerodynamic  chord.  The  lateral  reference  length  is  set  equal  to 
the  wing  span  when  it  is  not  user  specified. 

Reference  parameters  contained  in  0PTINS  must  be  specified  for  body- 
alone  configurations  since  the  default  reference  parameters  are  based  on  wing 
geometry.  It  is  suggested  that  values  near  the  magnitude  of  body  maximum 
cross-sectional  area  be  used  for  the  reference  area  and  body  maximum  diameter 
for  the  longitudinal  and  lateral  reference  lengtns. 

The  output  format  generally  provides  at  least  three  significant  digits 
in  the  solution  when  user  specified  reference  parameters  are  of  the  same 
order  of  magnitude  as  the  default  reference  parameters.  If  the  user  speci¬ 
fies  reference  parameters  that  are  orders  of  magnitude  different  from  the 
wing  area  or  aerodynamic  chord,  some  output  data  can  overflow  the  output 
format  or  print  only  zeros.  This  may  happen  in  rare  instances  and.  would 
require  readjustment  of  the  reference  parameters. 


NAMELIST  FLTC$N 


VARIABLE  NAME 

ARRAY 

DIMENSION 

DEFINITION 

UNITS 

NMACH 

- 

NUMBER  OF  MACH  NUMBERS  OR  VELOCITIES  TO  BE 

RUN.  MAXIMUM  OF  20 

- 

MACH 

20 

VALUES  OF  FREESTREAM  MACH  NUMBER 

- 

VINE 

20 

VALUES  OF  FREESTREAM  SPEED 

#/t 

NALPHA 

- 

NUMBER  OF  ANGLES  OF  ATTACK  TO  BE  RUN, 

MAXIMUM  OF  20 

ALSCHO 

20 

VALUES  OF  ANGLES  OF  ATTACK,  TABULATEO  IN 
ASCENDING  ORDER 

OEG 

BWNUB A 

20 

REYNOLDS  NUMBER  PER  UNIT  LENGTH, j>V4* 

1 

naltA 

- 

NUMBER  OF  ATMOSPHERIC  CONDITIONS  TO  BE  RUN, 
MAXIMUM  OF  20 

altA 

20 

VALUES  OF  GEOMETRIC  ALTITUOES 

i 

1  PINF  AA 

20 

VALUES  OF  FREESTREAM  STATIC  PRESSURE 

F/A 

i  TINF  A 

20 

VALUES  OF  FREESTREAM  TEMPERATURE 

OEG 

HYPERS 

- 

-  .TRUE.  HYPERSONIC  ANALYSIS  AT  ALL  MACH 

NUMBERS  >1.4 

!  STMACH 

i 

1 

UPPER  LIMIT  OF  MACH  NUMBERS  FOR  SUBSONIC 

ANALYSIS  (06  <  STMACH  <0991.  DEFAULT  TO 

06  IF  NOT  INPUT 

|  TSMACH 

i 

! 

I 

LOWER  LIMIT  OF  MACH  NUMBERS  FOR  SUPERSONIC 
ANALYSIS  (1.01  <TSMACH<1.4).  DEFAULT  TO 

1.4  IF  NOT  INPUT 

|  TR 

i 

i 

i 

ORAG  OUE  TO  LIFT  TRANSITION  FLAG,  FOR  REGRESSION 
ANALYSIS  OF  WING  -  BODY  CONFIGURATIONS 
«  OO  FOR  NO  TRANSITION,  DEFAULT 
-  1.0  FOR  TRANSITION  STRIPS  OR  FUL.^ALE  FLIGHT. 

I  wr 

— 

VEHICLE  WEIGHT 

F 

!  GAMMA 

FLIGHT  PATH  ANGLE 

OEG 

PROGRAM  LOOPING  CONTROL 
- 1  VARY  ALTITUDE  AND  MACH  TOGETHER ,  DEFAULT 
-  2  VARY  MACH,  AT  FIXED  ALTITUDE 
-3  VARY  ALTITUDE,  AT  FIXEO  MACH 

FIGURE  3  INPUT  FOR  NAMELIST  FLTC0N  -  FLIGHT  CONDITIONS 


INPUT  OPTIONS  TO  SATISFY  THE  MACH  NUMBER  A 
ANO  REYNOLDS  NUMBER  INPUT  REQUIREMENTS 


USER  INPUT 

PROGRAM  COMPUTES  A 

A  MACH,  RNNUB 

MACH,  ALT 

VINF,  ALT 

PINF,  TINF,  VINF 

PINF,  TINF,  MACH 

PINF,  TINF,  RNNUB 

PINF,  TINF,  MACH,  RNNUB 

RNNUB,  MACH 

RNNUB,  VINF 

A  REQUIREO  FOR  TRANSVERSEJET  CONTROL 
A  EACH  ARRAY  ELEMENT  MUST  CORRESPOND  TO  THE  RESPECTIVE 
MACH  NUMBER/FREESTREAM  SPEEO  INPUT .  USE  L$0P  -  1. 

A  UNITS  ARE  EITHER  1/FT  OR  1/M  AS  DEFINED  IN  TABLE  8 
A  REQUIRED  WHEN  USING  THE  NACA  CONTROL  CARD 
AUSER  INPUTS  FOR  THESE  VARIABLES  WILL  TAKE  PRECEDENCE 
A  ATMOSPHERIC  CONDITIONS  ARE  INPUT  AS  EITHER  ALTITUDE  OR  PRESSURE  ANO 
TEMPERATURE 

A  SEE  SECTION  2.4.1,  ANO  EXAMPLE  PROBLEM  2  IN  SECTION  7 


NAMELIST  0PTINS 


VARIABLE  NAME 

ARRAY 

DIMENSION 

DEFINITION 

UNITS 

R$UGFC 

- 

SURFACE  ROUGHNESS  FACTOR,  EQUIVALENT 

SANO  ROUGHNESS.  DEFAULT  TO  0.16  X  10-3  INCHES, 

OR  0.406  X  10-3  cm,  IF  NOT  INPUT 

J‘ 

SREF 

REFERENCE  AREA.  VALUE  OF  THEORETICAL  WING 

AREA  USEO  BY  PROGRAM  IF  NOT  INPUT 

A 

CBARR 

LONGITUDINAL  REFERENCE  LENGTH  VALUE  OF 
THEORETICAL  WING  MEAN  AERODYNAMIC  CHORD  USEO 
BY  PROGRAM  IF  NOT  INPUT 

1 

BLREF 

LATERAL  REFERENCE  LENGTH  VALUE  OF  WING  SPAN 
USEO  BY  PROGRAM  IF  NOT  INPUT 

# 

'UNITS  ARE  EITHER  INCHES  OR  CENTIMETERS  AS  DEFINED  IN  TABLE  8 


ROUGHNESS  FACTORS  FOR  USE  IK  NAMELIST  fPTINS 


EQUIVALENT  SANO  ROUGHNESS  | 

ITrc  (Jr  SUnrAlc 

INCHES 

cm 

AERODYNAMICALLY  SMOOTH 

0 

6 

POLISHED  METAL  OR  WOOO 

042-  QOS  X  10-3 

0.051-0.203X10-3 

NATURAL  SHEET  METAL 

0.16  X  10-3 

0.466  X 10-3 

SMOOTH  MATTE  PAINT,  CAREFULLY  APPLIED 

0.25X16-3 

0435X10-3 

STANDARD  CAMOUFLAGE  PAINT,  AVERAGE 
APPLICATION 

0.40  X  16-3 

1.016X16-3 

CAMOUFLAGE  PAINT,  MASGPROOUCTION  SPRAY 

1.20  X  10-3 

3.046  X  16-3 

OIP-GALVANIZED  METAL  SURFACE 

6X16-3 

15.240  X 10-3 

NATURAL  SURFACE  OF  CAST  IRON 

10  X 16-3 

25.400  X  10-3 

FIGURE  4  INPUT  JOB  NAMELIST  0PTINS  -  REFERENCE  PARAMETERS 


3.3  GROUP  II  INPUT  DATA 


Namelist  data  to  define  basic  configuration  geometry  is  shown  in  Figures 
5  through  8.  Those  "special"  configurations  (Figure  2)  are  defined  using 
Group  III  namelists. 

The  namelist  SYNTHS  defines  the  basic  configuration  synthesis  param¬ 
eters.  The  user  has  the  option  to  apply  a  scale  factor  to  his  geometry  which 
permits  full  scale  configuration  dimensions  to  be  input  for  an  analysis  of  a 
wind  tunnel  model.  The  program  will  use  the  scale  factor  to  scale  the  input 
data  to  model  dimensions.  The  variable  used  is  “SCALE." 

The  body  configuration  is  defined  using  the  namelist  B0DY  (Figure  6). 
The  variable  METH0D  enables  the  user  to  select  either  the  traditional  Datcom 
methods  for  body  Ot ,  and  Cq  at  low  angles  of  attack  (default),  or 
Joergensen's  method,  which  is  applicable  from  zero  to  180  degrees  angle  of 
attack.  Joergensen's  method  can  be  used  by  selecting  "METH0D*2"  subsonically 
or  supersonically.  Users  are  encouraged  to  consult  the  Datcom  for  details 
concerning  these  methods.  Digital  Datcom  will  accept  an  arbitrary  origin  for 
the  body  coordinate  system,  i.e.,  body  station  "zero"  is  not  required  to  be 
at  the  fuselage  nose. 

The  planform  geometry  of  each  of  the  cerodynamic  surfaces  are  input 
using  the  namelists  WGPLNF,  HTPLNF,  VTPLNF  and  VFPLNF  shown  in  Figure  7.  The 
section  aerodynamic  characteristics  for  these  surfaces  are  input  using  either 
the  section  characteristics  namelists  WGSCHR,  HTSCHR,  VTSCHR  and  VFSCHR 
(Figure  8)  and/or  the  NACA  control  card  discussed  in  Section  3.5.  Airfoil 
characteristics  are  assumed  constant  for  each  panel  of  the  planform. 

The  USAF  Datcom  contains  three  methods  for  the  computation  of  forward 
lifting  surface  downwash  field  effects  on  aft  lifting  surface  aerodynamics. 
They  are  given  in  detail  in  Section  4.4  of  Datcom,  and  their  regimes  of  pri¬ 
mary  applicability  are  summarized  in  Figure  9.  The  user  is  cautioned  not  to 
apply  the  empirically  bo.sed  subsonic  Method  2  outside  the  bounds  listed  in 
Figure  9.  Method  I  is  recommended  as  an  optional  approach  for  the  bw/b}1 
regime  of  1.0  to  I.S.  By  default.  Digital  Datcom  selects  Method  3  for  t^/b^ 
less  than  1.5  and  Method  1  for  span  ratios  greater  than  or  equal  to  1.5. 
Using  the  variable  DWASH  in  namelist  WGSCHR,  the  user  has  the  option  of 
applying  Method  1  or  2.  Method  2  is  applicable  at  subsonic  Mach  numbers 
and  span  ratios  of  1.25  to  3.6. 


Aspect  ratio  classification  is  required  to  employ  the  Datcom  straight 
tapered  wing  solutions  for  wing  or  tall  lift  in  the  subsonic  and  transonic 
Mach  regimes.  Classification  of  lifting  surface  aspect  ratio  as  either  high 
or  low  results  in  the  selection  of  appropriate  methods  for  computation.  The 
USAF  Datcom  uses  a  classification  parameter,  which  depends  upon  planform 
taper  ratio  and  leading  edge  sweep  (Table  9).  It  also  notes  an  overlap 
regime  where  the  user  may  employ  either  the  low  or  high  aspect  ratio  methods. 
Digital  Datcom  allows  the  user  to  specify  the  aspect  ratio  method  to  be  used 
in  this  overlap  regime  using  the  parameter  ARCL  in  the  section  namelists. 
High  aspect  ratio  methods  are  automatically  selected  for  unswept,  untapered 
wings  with  aspect  ratios  of  3.5  or  more  if  ARCL  is  not  input. 

Transonically,  several  parameters  need  to  be  defined  to  obtain  the 
panel  lift  characteristics.  Those . required  variables  are  summarized  in 
Figures  10  end  11  and  are  input  using  the  experimental  data  substitution 
namelist  EXPRnn.  Additionally,  intermediate  data  may  be  available,  for 
example  C«  /C^  which  requires  experimental  data  to  complete.  By  use  of  the 

P 

experimental  data  input  namelist  EXPRnn,  data  can  be  made  available  to 
complete  these  second-level  computations,  as  shown  in  Figure  10. 

The  namelist  EXPRnn  can  also  be  U6ed  to  substitute  selected  configura¬ 
tion  data  with  known  test  results  for  some  Datcom  method  output  and  build  a 
new  configuration  based  on  existing  data.  This  option  is  most  useful  for 
theoretically  expanding  a  wind  tunnel  test  data  base  for  analysis  of  non- 
tested  configurations. 


NAMELIST  SYNTHS 


eg  '  N— eg  '  “r 

ORIGIN  FOR  WING  ALONE  CONFIGURATIONS  MAY  BE  ANY  ARBITRARY  REFERENCE  POINT. 


REQUIRED  ONLY  FOR  ALL  MOVABLE  HORIZONTAL  TAIL  TRIM  OPTION. 

IF  HINAX  IS  INPUT.  XH  AND  ZH  ARE  EVALUATED  AT  ZERO  INCIDENCE  <iw=0) 


ENGINEERING 

SYMBOL 

VARIABLE 

NAME 

ARRAY 

DIMENSION 

DEFINITION 

UNITS 

*cg 

XCG 

- 

LONGITUOINAL  LOCATION  OF  CG.  (MOMENT  REr.  CENTER) 

1 

ZCG 

- 

VERTICAL  LOCATION  OF  CG  RELATIVE  TO  REFERENCE  PLANE 

I 

xw 

XW 

- 

LONGITUOINAL  LOCATION  OF  THEORETICAL  WING  APEX 

1 

*w 

zw 

- 

VERTICAL  LOCATION  OF  THEORETICAL  WING  APEX  RELATIVE  TO 

REFERENCE  PLANE 

1 

*w 

ALIW 

- 

WING  ROOT  CHORD  INCIDENCE  ANGLE  MEASURED  FROM 

REFERENCE  PLANE 

DEG 

AXH 

XH 

- 

LONGITUOINAL  LOCATION  OF  THEORETICAL  HORIZONTAL  TAIL 

APEX 

I 

A*h 

ZH 

- 

VERTICAL  LOCATION  OF  THEORETICAL  HORIZONTAL  TAIL  APEX 

RELATIVE  TO  REFERENCE  PLANE 

! 

'H 

ALIH 

- 

HORIZONTAL  TAIL  ROOT  CHORD  INCIDENCE  ANGLE  MEASURED 

FROM  REFERENCE  PLANE 

DEG 

"V 

XV 

LONGITUDINAL  LOCATION  OF  THEORETICAL  VERTICAL  TAIL  APEX 

* 

xvF 

XVF 

LONGITUOINAL  LOCATION  OF  THEORETICAL  VENTRAL  FIN  APEX 

1 

*V 

Z  V 

- 

VERTICAL  LOCATION  OF  THEORETICAL  VERTICAL  TAIL  APEX 

1 

*Vp 

ZVF 

- 

VERTICAL  LOCATION  OF  THEORETICAL  VENTRAL  TAIL  APEX 

! 

SCALE 

- 

VEHICLE  SCALE  FACTOR  (MULTIPLIER  TO  INPUT  DIMENSIONS) 

- 

VERTUP 

- 

VERTUP  *  .TRUE.  VERTICAL  PANEL  ABOVE  REF  PLANE  (DEFAULT) 

- 

- 

VERTUP  «  .FALSE.  VERTICAL  PANEL  BLEOW  REF  PLANE 

- 

^XHG 

HINAX 

- 

LONGITUOINAL  LOCATION  OF  HORIZONTAL 

TAIL  HINGE  AXIS 

1 

FIGURE  5  INPUT  FOR  NAMELIST  SYNTHS  -  SYNTHESIS  PARAMETERS 
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NAMELIST  B0DY 


POSSIBLE  SUPERSONIC  ANO  HYPERSONIC  BODY  CONFIGURATIONS 


'N 

^  A  *  ^BT ■ 0 

dN  “  d,  -  d2 


NOSE-AFTER  BOOY 


In 

n 

*BT‘° 

dN 

d]  *d2 


NOTES: 

NOSE  ANO  TAIL  SEGMENTS  MAY  BE  CONICAL 
(AS SHOWN)  OR  OGIVAL 

DIAMETERS  d^,.  ANO  d2  ARE  COMPUTED 
FROM  LINEAR  INTERPOLATION  OF 
INPUTS  x:  VS  R 


*N 

»A 

!BT 

dN 

d1 

dj*0 


*N 

Ia«o 

^BT 

dN-dj 

d2 


FIGURE  6  INPUT  FOR  NAMELIST  BODY  -  BODY  GEOMETRIC  DATA 
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NIY  REQUIRED  FOR  SUBSONIC  ASYMMETRIC  BODIES 
3T  REQUIRED  IN  SUBSONIC  SPEED  REGIME 
TPERSONIC  SPEED  REGIME  ONLY 
«LY  ONE  VARIABLE  IS  REQUIRED 

IF  ONE  VARIBLE  IS  INPUT  THE  OTHER  TWO  ARE  COMPUTED  FROM  IT,  ASSUMING  A  CIRCULAR  CROSS-SECTION 
IF  TWO  VARIABLES  ARE  INPUT,  THE  THIRD  IS  CALCULATED  AS  FOLLOWS: 

S  AND  P  INPUT,  R  “■s/sitr 
P AND  R  INPUT, S-)rR2 

S  AND  R  INPUT,  P  •  2wH  WHERE  R  «  VSArOR  INPUT  R,  WHICHEVER  IS  THE  LARGEST 


RING 

IL 

VARIABLE 

NAME 

ARRAY 

OIMENSION 

DEFINITION 

UNITS 

NX 

- 

NUMBER  OF  LONGITUOINAL  BODY  STATIONS  AT  WHICH  DATA  IS 
SPECIFIED,  MAXIMUM  OF  20. 

- 

X 

20 

LONGITUOINAL  DISTANCE  MEASUREO  FROM  ARBITRARY  LOCN 

1 

As 

20 

CROSS  SECTIONAL  AREA  AT  STATION  x; 

A 

Ap 

20 

PERIPHERY  AT  STATION  Xj 

1 

Arm 

20 

PLANFORM  HALF  WIDTH  AT  STATION  X; 

i 

A,ZU 

20 

t  -  Z-COORDINATE  AT  UPPER  800Y  SURFACE  AT  STATION  x; 
(POSITIVE  WHEN  ABOVE  CENTERLINE) 

l 

Azl 

20 

i  ~  Z-COORDINATE  AT  LOWER  BODY  SURFACE  AT  STATION  x; 
(NEGATIVE  WHEN  BELOW  CENTERLINE) 

1 

A  bnSse 

- 

BNOSE  -  1.0  CONICAL  NOSE,  BNOSE  •  2.0  OGIVE  NOSE 

- 

A  BTAIL 

BTAIL  •  1.0  CONICAL  TAIL,  BTAIL  •  2.0  OGIVE  TAIL 

OMIT  FOR/8T“0 

A  BLN 

- 

LENGTH  OF  BODY  NOSE 

/ 

Abu 

— 

LENGTH  OF  CYLINDRICAL  AFTERBODY  SEGMENT 

lA  •  0.0  FOR  NOSE  ALONE  OR  NOSE-TAIL  CONFIGURATIONS 

1 

A°s 

- 

NOSE  BLUNTNESS  DIAMETER, ZERO  FOR  SHARP  NOSEBODIES 

/ 

ITYPE* 

■  1.  STRAIGHT  WING,  NO  AREA  RULE 
«  2.  SWEPT  WING,  NO  AR  EA  RU  LE 
•  3.  SWEPT  WING,  AREA  RULE 

SET  TO  2.0  IF  NOT  INPUT 

METHOD 

>  1.  USE  EXISTING  METHODS  (DEFAULT) 

•  2.  USE  JORGENSEN  METHOD 

I  IN  CALCULATION  OF  TRANSONIC  ORAG  DIVERGENCE  MACH  NUMBER,  OATCOM  FIGURE  4.5.3.1—19 
EQUIVALENT  RADIUS  AT  TRANSONIC  ANO  SUPERSONIC  MACH  NUMBER,  REQ  -  VS/ff 


t 


NAMELISTS  WGPLNF,  HTPLNF.  VTPLNF,  AND  VFPLNF 


NOTE:  Zv  DEFINED  IN  $SYNTHS 


FIGURE  7  INPUT  FOR  NAMELIST  WGPLNF,  HTPLNF,  VTPLNF  AND  VFPLNF 

PLANFORM  VARIABLES 


INDICATES  EXPOSED  PARAMETER 


\  INPUTS  NOT  REQUIRED  FOR  STRAIGHT  TAPERED PLANFORM 

i  ONLY  REQUIRED  FOR  SUPERSONIC  AND  HYPERSONIC  SPEEO  REGIMES.  ONE  VALUE  REQUIRED  FOR  EACH  MACH  NO. 
VALUES  MUST  CORRESPOND  TO  MACH  ARRAY.  IF  NOT  INPUT,  PROGRAM  WILL  ATTEMPT  TO  CALCULATE. 


VTA  FOR 

VARIABLE 

ARRAY 

LNF 

VTPLNF 

VFPLNF 

SYMBOL 

NAME 

oim:nsion 

DEFINITION 

UNITS 

• 

't 

CHROTP 

TIP  CHORD 

/ 

• 

b*o/2 

Asspn^p 

- 

SEMI-SPAN  OUTBOARD  PANEL 

| 

• 

b*/2 

SSPNE 

- 

SEMI-SPAN  EXPOSED  PANEL 

2 

1  * 

• 

b/2 

SSPN 

- 

SEMI-SPAN  THEORETICAL  PANEL  FROM  THEORETICAL  ROOT  CHORD 

/ 

• 

«b 

A CHRDBP 

- 

CHORD  AT  BREAKPOINT 

L 

• 

®r 

CHRDR 

- 

ROOT  CHORD 

l 

• 

(Ax/c>i 

SAVSI 

-  . 

INBOARD  PANEL  SWEEP  ANGLE 

DEG 

\ 

• 

^x/Jo 

Asavs$ 

- 

OUTBOARO  PANEL  SWEEP  ANGLE 

OEG 

• 

tie 

CHSTAT 

- 

REFERENCE  CHORD  STATION  FOR  INBOARD  AND  OUTBOARO 

- 

e 

PANEL  SWEEP  ANGLES.  FRACTION  OF  CHORD 

TWISTA 

Asspndo 

*• 

TWIST  ANGLE,  NEGATIVE  LEAOING  EDGE  ROTATED  DOWN 
(FROM  EXPOSED  ROOT  TO  TIP) 

DEG 

- 

SEMI-SPAN  OF  OUTBOARO  PANEL  WITH  DIHEDRAL 

t 

OHOAOI 

OHOAD^ 

DIHEDRAL  ANGLE  OF  INBOARO  PANEL  (IFIj  *4  ONLY 

INPUT  Ij) 

DEG 

G 

- 

DIHEDRAL  ANGLE  OF  OUTBOARD  PANEL 

OEG 

• 

TYPE 

Ashb 

- 1.0  STRAIGHT  TAPERED  PLANFORM 
-  2.0  DOUBLE  OELTA  PLANFORM  (ASPECT  RATIO  <31 
•  3.0  CRANKED  PLANFORM  (ASPECT  RATIO  >3) 

SM«) 

20 

PORTION  OF  FUSELAGE  SIDE  AREA  THAT  LIES  BETWEEN  MACH 

A 

Asext 

LINES  ORIGINATING  FROM  LEADING  AND  TRAILING  EDGES 

OF  HORIZONTAL  TAIL  EXPOSED  ROOT  CHORD 

®*xt 

20 

PORTION  OF  EXTENDED  FUSELAGE  SIDE  AREA  THAT  LIES  BETWEEN 

A 

MACH  LINES  ORIGINATING  FROM  LEADING  AND  TRAILING  EDGES 
OF  HORIZONTAL  TAIL  EXPOSED  ROOT  CHORD 

If 

Arlph 

Asvwb 

20 

®wct "  ®H|bI 

LONGITUDINAL  DISTANCE  BETWEEN  CG  ANO  CENTROID  0FSh(b). 
POSITIVE  AFT  OF  CG 

/ 

• 

SVIWB) 

20 

PORTION  OF  EXPOSED  VERTICAL  PANEL  AREA  THAT  LIES 

A 

Asvb 

BETWEEN  MACH  LINES  EMANATING  FROM  LEADING  ANO 
TRAILING  EDGES  OF  WING  EXPOSED  ROOT  CHORO 

• 

SV(B) 

20 

AREA  OF  EXPOSED  VERTICAL  PANEL  NOT  INFLUENCED  BY  WING 

A 

Asvhb 

OR  HORIZONTAL  TAIL 

• 

SV(HBI 

20 

PORTION  OF  EXPOSED  VERTICAL  PANEL  AREA  THAT  LIES  BETWEEN 

A 

MACH  LINES  EMANATING  FROM  LEADING  ANO  TRAILING  EOGES 
OF  HORIZONTAL  TAIL  EXPOSED  ROOT  CHORO 

t 


NAMELISTS  WGSCHR,  HTSCHR,  VTSCHR  AND  VFSCHR 


INPUTS  FOR 
NAMELIST 

INPUTS  PER 
SPEED  REGIME 

cc 

X 

o 

t/i 

<3 

5 

HTSCHR 

VTSCHR,  VFSCHR 

ENGINEERING 

SYMBOL 

VARIABLE 

NAME 

ARRAY 

DIMENSION 

DEFINITION 

SUBSONIC 

TRANSONIC 

SUPERSONIC 

HYPERSONIC 

• 

• 

t/c 

T0VC 

- 

MAXIMUM  AIRFOIL  SECTION 
THICKNESS.  FRACTION  OF  CHORD 

■ 

■ 

■ 

• 

Ai 

OELTAY 

DIFFERENCE  BETWEEN  AIRFOIL 
ORDINATES  AT  3.0  AND  .15% 

CHORD,  PERCENT  CHORD 

■ 

■ 

■ 

■ 

• 

• 

<*/c>MAX 

X0VC 

CHORD  LOCATION  OF  MAXIMUM 
AIRFOIL  THICKNESS,  FRACTION 
0FCH0R0 

■ 

■ 

• 

C|| 

CLI 

- 

AIRFOIL  SECTION  DESIGN  LIFT 
COEFFICIENT 

■ 

■ 

• 

ALPHAI 

- 

ANGLE  OF  ATTACX  AT  SECTION 
DESIGN  LIFT  COEFFICIENT,  OEG 

■ 

■ 

• 

• 

C'a 

CLALPA^ 

20 

AIRFOIL  SECTION  LIFT  CURVE 

dC| 

SLOPE— .PER  DEG. 

<1 a 

■ 

• 

^m«x 

CLMAX^ 

20 

AIRFOIL  SECTION  MAXIMUM 

LIFT  COEFFICIENT 

■ 

• 

cma 

CMOORCM0 

SECTION  2ER0  LIFT  PITCHING 
MOMENT  COEFFICIENT 

• 

• 

'"Le'i 

LERI 

“ 

AIRFOIL  LEAOING  EDGE  RADIUS 
FRACTION  OF  CHORO 

■ 

■ 

■ 

• 

• 

,RLE>a 

LER0^ 

** 

RLE  FOR  OUTBOARD  PANEL 
FRACTION  OF  CHORO 

V 

L  , 

• 

• 

o 

9 

CAMBER-TRUE 

- 

CAM8EREO  AIRFOIL  SECTION  FLAG 

a 

9 

9 

• 

(t/cl0 

T0VC0  A 

- 

t/c  FOR  0UT80AR0  PANEL 

9 

• 

O 

o 

• 

• 

(x/c)MAX0 

X0VC0^\ 

- 

<x/c)MAX  FOR  OUTBOARD  PANEL 

9 

o 

o 

o 

9 

tCmo'0 

cfjiflf  dh  A 

CMOT 

Cn,a  FOR  OUTBOARD  PANEL 

• 

o 

o 

• 

_ 

(ClMAXlM-0 

CLMAXL 

— 

AIRFOIL  MAXIMUM  LIFT  COEFFI¬ 
CIENT  AT  MACH  EQUAL  ZERO 

■ 

• 

(C'a>M-0 

CLAMO  OR 
CLAM0 

AIRFOIL  SECTION  LIFT  CURVE 

SLOPE  AT  MACH  EQUAL  ZERO. 

PER  OEG 

• 

• 

(t/c),ff 

TCSFf 

PLANFORM  EFFECTIVE 

THICKNESS  RATIO.  FRACTION 

OF CHORO 

■ 

■ 

• 

9 

• 

K 

KSHARP  a 

WAVE-DRAG  FACTOR  FOR  SHARP¬ 
NOSED  AIRFOIL  SECTION,  NOT 

INPUT  FOR  ROUND  NOSED  AIRFOILS 

■ 

■ 

• 

«B 

S18'E  A 

6 

AIRFOIL  SURFACE  SLOPE  AT  0,20,40 
60,  80.  AND  100%  CHORD,  DEG.  POSI¬ 
TIVE  WHEN  THE  TANGENT  INTER¬ 
SECTS  THE  CHORO  PLANE  FORWARD 
OF  THE  REFERENCE  CHORO  POINT 

■ 

■ 

• 

9 

• 

ARCt 

— 

ASPECT  RATIO  CLASSIFICATION 
(SEE  TABLE  9) 

o 

o 

o 

o 

FIGURE  8  INPUT  FOR  NAMELISTS  WGSCHR,  HTSCHR,  VTSCHR  AND 
VFSCHR  -  SECTION  CHARACTERISTICS 


INPUTS  FOR 
NAMELIST 

WGSCHR 

HTSCHR 

CC 

X 

CJ 

1/3 

u_ 

> 

cc 

X 

u 

CO 

> 

ENGINEERING 

SYMBOL 

• 

• 

x*/c 

• 

• 

• 

{y/c)n3x 

• 

• 

Cld 

• 

• 

• 

• 

_ , 

£ 

• 

• 

• 

• 

Xc/C 

• 

• 

• 

Y|i/C 

• 

• 

• 

*uc 

• 

• 

• 

Ym/C 

• 

• 

• 

«c/C 

•  REQUIRED  input 
O  OPTIONAL  INPUT 
■  REQUIREO  INPUT,  USER  SI 
O  OPTIONAL  INPUT,  COMPUT 
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B 

ARRAY 

DIMENSION 

DEFINITION 

INPUTS  PER 
SPEED  REGIME 

SUBSONIC 

TRANSONIC 

SUPERSONIC 

HYPERSONIC 

xacA 

20 

SECTION  AEROOYNAMIC  CENTER. 
FRACTION  OF  CHORO  (SEE  VOL  II 

FOR  DEFAULT) 

E 

1 

□ 

1 

OWASH 

SUBSONIC  OOWNWASH  METHOD  FLAG 

•  1.  USE  OATCOM  METHOD  1 
«  l  USE  OATCOM  METHOD  2 

•  3.  USE  OATCOM  METHOO  3 

SUPERSONIC.  USE  OATCOM  METHOO 

2  IF  OWASH  *  1  OR  2 
(SEE  FIGURE  9) 

1 

1 

YCM 

- 

AIRFOIL  MAXIMUM  CAMBER.  FRACTION 
OF CHORO 

D 

0 

a 

D 

B 

MM 

CONICAL  CAMBER  DESIGN  LIFT 
COEFFICIENT  FOR  M  •  1.0  DESIGN. 
SEE-NACA  RM  A55G19  (DEFAULT  TO  0.0) 

0 

D 

D 

TYPEIN 

TYPE  OF  AIRFOIL  SECTION  COORDI¬ 
NATES  INPUT  FOR  AIRFOIL  SECTION 
MOOULE 

«  1.0  UPPER  ANO  LOWER  SURFACE 
COORDINATES  (YUPPER  ANO  YLOWER) 
•  2.0  MEAN  LINE  ANO  THICKNESS  DIS¬ 
TRIBUTION  (MEAN  ANO  THICK) 

i 

NPTS 

- 

NUMBER  OF  SECTION  POINTS  INPUT. 

MAX. «  50 

□ 

E 

B 

so 

ABSCISSAS  OF  INPUT  POINTS. 

TYPEIN  •  1.0  OR  ZO.  XC0ROI1) «  0.0 
XCtRO(NPTS)  •  1.0  REQUIRED 

B 

B 

B 

B 

:  YUPPER 

A 

50 

OROINATES  OF  UPPER  SURFACE. 

TYPEIN -1.0 

FRACTION  OF  CHORO.  ANO  REQUIRES 
YUPPER(I)  •  0.0 

YUPPER(NPTS)  -  0.0 

o 

S 

! 

1 

YL0WER 

A 

50 

OROINATES  OF  LOWER  SURFACE. 

TYPEIN  *  1.0 

FRACTION  OF  CHORD.  ANO  REQUIRES 
YLOWERO) «  0.0 

YLOWER(NPTS)  *  0.0 

o 

c 

0 

o 

MEAN  , 

A 

l 

50 

ORDINATES  OF  MEAN  LINE.  TYPEIN  -  2.0 
FRACTION  OF  CHORD.  AND  REQUIRES 
MEAN(I)  •  0.0 

MEAN(NPTS)  *  0.0 

o 

0 

0 

o 

THICK 

A 

\ 

\ 

\ 

50 

THICKNESS  DISTRIBUTION.  TYPEIN  -  2.0 
FRACTION  OF  CHORO.  ANO  REQUIRES 
THICK(I)- 0.0 

THICK(NPTS)  *  DO 

o 

0 

0 

o 

WAVE-DRAG  FACTORS  FOR  SHARP 
NOSE  AIRFOILS 


BASIC  WING 
AIRFOIL  SECTION 


BICONVEX 


OOUBLE WEDGE 


he**«onal 


KSHARP 


Ji 

3 


e/x, 


1  -  »t/e 


e(e— «2l 


*1  *3 


SECTION 


hH 


T(|eFF  -  PLANFORM  EFFECTIVE  THICKNESS  RATIO. 
BOR  STRAIGHT  TAPEREO  PLANFORMS, TCEFF *  T0VC. 


FOR  NONSTRAIGHT  PLANFORMS: 


TCEFF 


XCORD 


YL0WER 


A  SEE  OATCOM  SECTIONS  4.3.2. 1  AN0  4JJJ  (LINEAR  REGRESSION 
METHOOS)  IF  SET  LESS  THAN  ZERO  WILL  BYPASS  THE 
REGRESSION  METHODS 

t  INPUT  ONLY  FOR  CONFIGURATIONS  WITH  AHORIZONTAL  TAIL 
NOT  REQUIREO  FOR  STRAIGHT  TAPEREO  PLANFORMS 
ARRAY  ELEMENTS  MUST  CORRESPOND  TO  THE  MACH  OR  VINF 
.  ARRAY  (NAMELIST  FLTC0NI 

A  ARRAY  ELEMENTS  MUST  CORRESPOND  TO  THE)ffi0RO  ARRAY 
A  ONLY  CALCULATED  FOR  SUPERSONIC  AIRFOILS 
USING  NACA  CARO. 

^SEE  SECTION  B.3.2  FOR  INPUT  RECOMMENDATIONS 


SUPPLIED  OR  COMPUTED  8Y  AIRFOIL  SECTION  MOOULE  IF  AIRFOIL  OEFINEO  WITH  NACA  CARO  OR  SECTION  COORDINATES 
TED  BY  AIRFOIL  SECTION  MOOULE  IF  AIRFOIL  DEFINEO  WITH  NACA  CARO  OR  SECTION  COORDINATES 


I 

! 


i 


I 


BOROER-UNE  RANGE: 


(C|  + 1)  COS  Ale 


<  A  < 


(C,  ♦  1)  COS  ale 


"ARCL"  CAN  BE  SET  IN  NAMELISTS  WGSCHR,  HTSCHR,  VTSCHR  AND  VFSCHR  TO 
SELECT  EITHER  LOW  OR  HIGH  ASPECT  RATIO  METHODS.  WHEN  "ARCL"  IS  NOT 
SET,  AND  "A"  IS  IN  THE  BOROEfl-LINE  RANGE,  THE  FOLLOWING  CRITERIA  ARE  USED: 


A  < 


(C,  ♦  1)  COS  A  LE 


'LOW  ASPECT  RATIO" 


A  > 


(c1  +  1)  COS  A  LE 


*J*h>1*S 


“HIGH  ASPECT  RATIO" 


SEE  OATCOM  SECTION  4. 1.3.3 


METHOD  2  (EMPIRICAL  METHOD) 
1J5<  V^h  <3.8 


IT  I 


METHOD  3  (CANARO  METHOD) 


METHOO  IN  RANGE  1-0<hw/bh  <15  CAN  BE  SELECTED  USING  VARIABLE  "OWASH"  IN  NAMELIST  WGSCHR 

FIGURE  9  PRIMARY  APPLICATION  REGIMES  FOR  S03S0NIC  DOWNWASH  METHODS 
IN  OATCOM 


DEFINING  THE  TRANSONIC  WING  AND  HORIZONTAL  TAIL  UFT  CURVE 


NOTES: 

1.  IF  a,  AND  am  ARE  INPUT  USING  EXPR  —  THE  LINEAR  LIFT  REGION  IS  DEFINED. 

2.  IF  ANO  CLmax  ARE  ALSO  INPUT  USING  EXPR  -—THE  COMPLETE  LIFT  CURVE 

ISOEFINEO. 

3.  IF  THE  COMPLETE  LIFT  CURVES  FOR  THE  WING  AND  HORIZONTAL  TAIL 
ARE  DEFINED  ANO  BOTH  SURFACES  HAVE  STRAIGHT  TAPERED  PLANFORMS, 

ALL  DATA  DESIGNATED  IN  TABLE  2  THAT  REQUIRE  EXPERIMENTAL 

OATA  INPUT  ARE  CALCULATED. 

4.  IF  THE  BOOY  LIFT  CURVE  IS  INPUT  AT  TRANSONIC  MACH  NUMBERS, 

CONFIGURATION  DATA  INVOLVING  THE  BOOY  ARE  SIGNIFICANTLY 
IMPROVED. 


FIGURE  10  TRANSONIC  EXPERIMENTAL  DATA  SUBSTITUTION 


/ 
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TRANSONIC  QATA  AVAILABLE  WITH  EXPERIMENTAL  DATA  SUtSTITUTtON 


WING  CL  VS  o  WINGC0.Cn.Ca.Cw 

W-S  Co.C^.C^C^ 
W-S-V  Co.Cl.Cm.Ca 
HORIZ.  CL  VS  a  HORIZ.  Cr  Ca.  C^ 

f(|.®ll<®A-®|j| 

.  BODY  C(_  VSa  x  S-V  Cl,C*.Ca 


NAMELIST  EXPR 


ENGINEERING 

SYMBOL 

VARIABLE 

NAME 

ARRAY 

DIMENSION 

DEFINITION 

“Vb 

(C»>B 

CUB 

a 

BOOY  UFT  CURVE  SLOPE  VS  ANGLE  OF  ATTACK,  PER  OEGREE 

CMAB 

» 

BODY  PITCHING  MOMENT  SLOPE  VS  ANGLE  OF  ATTACK,  PER  DEGREE 

,C°?B 

<C«>B 

COB 

a 

BOOY  DRAG  COEFFICIENT  VS  ANGLE  OF  ATTACK 

CLB 

a 

BOOY  UFT  COEFFICIENT  VS  ANGLE  OF  ATTACK 

CMB 

a 

BOOY  PITCHING  MOMENT  COEFFICIENT  VS  ANGLE  OF  ATTACK 

,C^M 

CLAW 

a 

WING  LIFT  CURVE  SLOPE  VS  ANGLE  OF  ATTACK,  PER  DEGREE 

CMAW 

a 

WING  PITCHING  MOMENT  SLOPE  VS  ANGLE  OF  ATTACK,  PER  OEGREE 

(^0.) 

J  f 

COW 

a 

WING  DRAG  COEFFICIENT  VS  ANGLE  OF  ATTACK 

(Cl.) 

CLI 

a 

WING  LIFT  COEFFICIENT  VS  ANGLE  OF  Ai  TACK 

cww 

a 

WING  PITCHING  MOMENT  COEFFICIENT  VS  ANGLE  OF  ATTACK 

“Vh 

CLAH 

a 

HORIZONTAL  TAIL  UFT  CURVE  SLOPE  VS  ANGLE  OF  ATTACK, 

PER  OEGREE 

M. 

CMAH 

a 

HORIZONTAL  TAIL  PITCHING  MOMENT  SLOPE  VS  ANGLE  OF  ATTACK, 
PER  DEGREE 

(Cd>h 

COH 

a 

HORIZONTAL  TAIL  DRAG  COEFFICIENT  '.’S  ANGLE  OF  ATTACK 

'H 

CLH 

a 

HORIZONTAL  TAIL  UFT  COEFFICIENT  VS  ANGLE  OF  ATTACK 

,c-‘h 

CMH 

a 

HORIZONTAL  TAIL  PITCHING  MOMENT  COEFFICIENT  VS  ANGLE 

OF  ATTACK 

,co) 

CDV 

- 

VERTICAL  TAIL  ZERO  UFT  DRAG  COEFFICIENT 

(Ov 

■IB 

<C_) 

^*WB 

CLAWB 

a 

WING- BOOY  LIFT  CURVE  SLOPE  VS  ANGLE  OF  ATTACK,  PER  DEGREE 

CMAVB 

a 

WING-BODY  PITCHING  MOMENT  SLOPE  VS  ANGLE  OF  ATTACK,  PER 
OEGREE 

,C0’lB 

CDWB 

a 

WING-BODY  ORAG  COEFFICIENT  VS  ANGLE  OF  ATTACK 

'H, 

CLIB 

a 

WING-800Y  UFT  COEFFICIENT  VS  ANGLE  OF  ATTACK 

<C->WB 

CMVB 

a 

WING-BODY  PITCHING  MOMENT  COEFFICIENT  VS  ANGLE  OF  ATTACK 

(fc/fc 

OEQDA 

a 

DOWNWASH  GRADIENT  VS  ANGLE  OF  ATTACK 

• 

EPSLQN 

a 

DOWNWASH  ANGLE  VS  ANGLE  OF  ATTACK,  DEGREES 

V<u 

Q*QINF 

a 

RATH)  OF  HORIZONTAL  TAIL  OYNAMIC  PRESSURE  TO  THE  FREE 

STREAM  VALUE  VS  ANGLE  OF  ATTACK 

ALP** 

- 

WING  ZERO  UFT  ANGLE  OF  ATTACK,  DEG 

A 

"W,  £ 

ALPLW 

WING  ANGLE  OF  ATTACK  WHERE  UFT  BECOMES  NON-LINEAR,  OEG 

ACLMW 

m 

WING  ANGLE  OF  ATTACK  FOR  MAX.  UFT,  DEG 

<clmax),  & 

cun 

WING  MAX.  UFT  COEFFICIENT 

%  £ 

ALP*H 

- 

HORIZONTAL  TAIL  ZERO  LIFT  ANGLE  OF  ATTACK.  DEG 

wH  A 

*^UIAX)„  ^ 

ALPLH 

HORIZONTAL  TAIL  ANGLE  OF  ATTACK  WHERE  LIFT  BECOMES 
NON-UNEAR,  DEG 

ACLMH 

- 

HORIZONTAL  TAIL  ANGLE  OF  ATTACK  FOR  MAX.  UFT,  OEG 

(CtMAX)„  4s 

CLMH 

- 

HORIZONTAL  TAIL  MAX.  UFT  COEFFICIENT 

BOTE  l  EXPERIMENTAL.  OAT*  PARAMETERS  BUST  BE  BASED  OB  THE  REFERENCE  AREA  AND  LENGTHS  AS  USED 
BY  DIGITAL  OATCOM.  SEE  FIGURE  4  FOR  OEFINITIOR  OF  DIGITAL  OATCOM  REFERENCE  PARAMETERS. 

A  REQUIRED  TO  SUPPORT  TRANSONIC  SECOND  LEVEL  METHODS,  USED  ONLY  AT  TRANSONIC  MACH  NUMBERS. 
THE  USE  OF  THESE  PARAMETERS  IS  SHORN  IN  FIGURE  J. 

)  EACH  EXPERIMENTAL  DATA  NAMELIST  REPRESENTS  DATA  FOR  ONE  MACH  NUMBER.  THE  LAST  m  DIGITS 
OF  THE  NAMELIST  NAME  CORRESPONDS  TO  THE  MACH  NUMBER  SEQUENCE  IN  NAMEUST  FLTCpN,  FIGURE  i 
NAMELIST  EXPROl  PROVIDES  EXPERIMENTAL  OATA  FOR  THE  FIRST  MACH  NUMBER,  EXPHOT  THE  SECONO, 
EXPRIS  THE  FIFTEENTH,  ETC.  ALL  SIX  CHARACTERS  M  THE  NAMEUST  NAME  MUST  BE  SPECIFtEu. 

FIGURE  11  INPUT  FOR  NAMELIST  EXPRnn-  EXPERIMENTAL  DATA  INPUT 


3.4  GROUP  III  INPUT  DATA 

The  namelists  required  for  additional  or  "special"  configuration  defi¬ 
nition  are  presented  in  Figures  12  through  22,  and  Table^lt^ .through  12. 
Specifically,  the  namelists  PR0PWR,  JETPWR, , GRNDEF,  TVTPAN,  ASYFLP  aniF  C0NTAB 
enable  the  user  to  "build  upon”  the  configuration  defined  through  Group  II 

inputs.  The  remaining  namelists  LARWB,  TRNJET  and  HYPEFF  define  ("stand 

/ 

alone"  configurations  whose  namelists  are  not'  used  with  Group  II  inputs. 

The  inputs  for  propel  lor  power  or  jet  power  effects  are  made  through 
namelists  PR0PWR  and  JETPWH,  respectively.  The  number  of  engines  allowable 
is  one  or  two  anu  the  engines  may  be  located  anywhere  on  the  configuration. 
The  configuration  must  have  a  body  and  a  wing  defined  and,  optionally,  a 
horizontal  tail  and  a  vertical  tali.  Since  the  Datcom  method  accounts  for 
incremental  aerodynamic  effects  due  to  power.  Configuration  changes  required 
to  account  for  proper  placement  of  the  engine(s)  on  the  configuration  (e.g., 
pylons)  are  not  taken  into  account. 

Twin  vertical  panels,  defined  by  namelist  TVTPAN,  can  be  defined  on 
either  the  wing  or  horizontal  tail.  Since  the  method  only  computes  the 
incremental  lateral  stability  results,  "end-plats"  affects  on  the  longitudi¬ 
nal  characteristics  are  not  calculated.  If  the  twin  vertical  panels  are 
present  on  the  horizontal  tail,  and  a  vertical  tail  or  ventral  fin  is 
specified,  the  mutual  interference  among  the  panels  is  not  computed. 

Inputs  for  the  high  lift  and  control  devices  are  made  with  the  namelists 
SYMFLP ,  ASYFLP  and  C0NTA3.  In  general,  the  eight  flap  types  defined  using 
SYMFLP  (variable  FTYPE)  are  assumed  to  be  located  on  the  most  aft  lifting 
surface,  either  horizontal  tail  or  wing  if  a  horizontal  tail  is  not  defined. 
Jet  flaps,  also  defined  using  SYMFLP,  will  always  be  located  on  the  wing, 
even  with  the  presence  of  a  horizontal  tail.  Control  tabs  (namelist  C0NTAB) 
are  assumed  to  be  mounted  on  a  plain  trailing  edge  flap  ( FTYPE" 1) ;  therefore, 
for  a  control  tab  analysis  namelists  C0NTAB  and  SYMFLP  (with  FTYPE*  1 )  must 
both  be  input.  For  ASYFLP  namelist  inputs,  the  spoiler  and  aileron  devices 
(STYPE  of  1.,  2.,  3.  or  4.)  are  defined  for  the  wing,  even  with  the  presence 
of  a  horizontal  tall,  whereas  the  all-moveable  horizontal  tall  (STYPE*5.0) 
is,  of  course,  a  horizontal  tail  device. 


PROPELLER  POWER  EFFECT  METHODS  ARE  ONLY  APPLICABLE  TO  LONGITUDINAL  STABILITY 
PARAMETERS  IN  THE  SUBSONIC  SPEED  REGIME. 


ENGINEERING 

SYMBOL 

VARIABLE 

NAME 

ARRAY 

DIMENSION 

DEFINITION 

UNITS 

•T 

AIETLP 

ANGLE  OF  INCIDENCE  OF  ENGINE  THRUST  AXIS. 

'DEG 

n 

NENGSP 

- 

NUM8ER  OF  ENGINES  (1  OR  2>2  T 

- 

t'. 

THSTCP 

THRUST  COEFFICIENT  -  PooV^SREF 

- 

*> 

PHALl$C 

- 

AXIAL  LOCATION  OF  PROPELLER  HUB 

i 

zt 

PHVLlJC 

- 

VERTICAL  LOCATION  OF  PROPELLER  HUB 

L 

Rp 

PRPRAD 

- 

PROPELLER  RAOIUS 

L 

*N 

ENGFCT 

1 

- 

EMPIRICAL  NORMAL  FORCE  FACTOR 

- 

(bp*0.3Rp 

BWAPR3 

'a 

— 

3LAOE  WIDTH  AT  0.3  PROPELLER  RAOIUS 

1 

(bp>0.6RP 

BWAPR6 

- 

BLAOE  WIOTH  AT  0.6  PROPELLER  RADIUS 

l 

Vo.BRp 

BWAPR9 

- 

BLADE  WIOTH  AT  0.9  PROPELLER  RAOIUS 

l 

^B 

N$PBPE 

- 

NUMBER  OF  PROPELLER  BLADES  PER  ENGINE 

- 

<%75Rp 

BAPR75 

- 

8LA0E  ANGLE  AT  0.7S  PROPELLER  RAOIUS 

DEG 

YP 

YP 

- 

LATERAL  LOCATION  OF  ENGINE 

L 

C  R'jlT 

- 

.TRUE.  COUNTER  ROTATING  PROPELLER 

- 

.FALSE.  NON  COUNTER  ROTATING  PROPELLER 

A  Kn  IS  NOT  REQUIRED  AS  INPUT  IF  (bp)'*  ARE  INPUT  AND  CONVERSELY  (bp)’»  ARE  NOT  REQUIRED 
IF  Kn  IS-INPUT.  (SEE  SECTION  4.6.1  OF  DATCOM) 


FIGURE  12  INPUT  FOR  NAMELIST  PR0PWR  -  PROPELLOR  POWER  PARAMETERS 
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NAMELIST  JETPWR 


JET  POWER  EFFECT  METHODS  ARE  ONLY  APPLICABLE  TO  LONGITUDINAL  STABILITY  PARAMETERS 
IN  THE  SUBSONIC  SPEEO  REGIME. 

t 

JET  POWER  INPUTS  ARE  REQUIRED  FOR  EXTERNALLY  BLOWN  JET  FLAP  (EBF)  CONFIGURATIONS.  NOT  REQUIRED 
PURE  JET  FLAPS  OR  INTERNALLY  BLOWN  FLAPS  (IGF) 


EBF  JET 
FLAP 
INPUTS 

JET 

POWER 

INPUTS 

ENGINEERING 

SYMBOL 

NAME 

ARRAY 

DIMENSION 

DEFINITION 

UNITS 

• 

• 

*T 

AIETU 

— 

ANGLE  OF  INCIDENCE  OF  ENGINE  THRUST 

OEG 

LINE 

• 

a 

NENGSJ 

- 

NUMBER  OF  ENGINES  (1  OR  21 

2T 

• 

Te 

THSTCJ 

— 

THRUST  COEFFICIENT  - 

- 

• 

*IN 

JIALlC 

- 

AXIAL  LOCATION  OF  JET  ENGINE  INLET 

1 

• 

• 

*# 

JEVLIC 

- 

VERTICAL  LOCATION  OF  JET  ENGINE  EXIT 

l 

• 

• 

*a 

JEALIC 

- 

AXIAL  LOCATION  OF  JET  ENGINE  EXIT 

l 

• 

*1 

JINLTA 

- 

JET  ENGINE  INLET  AREA 

A 

• 

• 

*J 

JEANGL 

*■* 

JET  EXIT  ANGLE 

OEG 

• 

Vj 

JEVELf 

- 

JET  EXIT  VELOCITY 

• 

Tw 

AMBTMP 

- 

AMBIENT  TEMPERATURE 

OEG 

• 

TJ 

JESTMP 

- 

JET  EXIT  STATIC  TEMPERATURE 

OEG 

• 

• 

*T 

JELLfC 

- 

LATERAL  LOCATION  OF  JET  ENGINE 

l 

• 

Pa 

JETfTP 

- 

JET  EXIT  TOTAL  PRESSURE 

F/A 

• 

P- 

AMBSTP 

- 

AMBIENT  STATIC  PRESSURE 

F/A 

• 

• 

"I 

JERAO 

* 

RADIUS  OF  JET  EXIT 

/ 

FIGURE  13  INPUT  FOR  NAMELIST  JETPWR  -  JET  POWER  PARAMETERS 
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NAMELIST  GRNDEF 


GROUND  EFFECT  METHOOS  ARE  ONLY  APPLICABLE  TO  LONGITUDINAL  STABILITY 
PARAMETERS  IN  THE  SUBSONIC  SPEED  REGIME. 

i 

i 


ENGINEERING 

SYMBOL 

VARIA8LE 

NAME 

ARRAY 

DIMENSION 

DEFINITION 

UNITS 

«H 

NGH 

- 

NUMBER  OF  GROUND  HEIGHTS  TO  BE  RUN 

- 

H 

GROHT 

to 

VALUES  OF  GROUND  HEIGHTS.  GROUND  HEIGHTS  EQUAL 
ALTITUOE  OF  REF.  PLANE  RELATIVE  TO  GROUND 

1 

FIGURE  14  INPUT  FOR  NAMELIST  GRNDEF  -  GROUND  EFFECT  DATA 
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NAMELIST  TVTPAN 


EFFECTS  OF  TWIN  VERTICAL  PANELS  ONLY  REFLECTED  IN  SUBSONIC  LATERAL  STABILITY  RESULTS 


ENGINEERING 

SYMBOL 

VARIA8LE 

NAME 

ARRAY 

DIMENSION 

DEFINITION 

UNITS 

V 

BVP 

- 

VERTICAL  PANEL  SPAN  ABOVE  LIFTING  SURFACE 

1 

«»* 

BV 

- 

VERTICAL  PANEL  SPAN 

1 

*' 

BOV 

«■» 

FUSEUGE  DEPTH  AT  QUARTER  CHORD-POINT  OF  VERTICAL 
PANEL  MEAN  AERODYNAMIC  CHORD 

1 

bH 

BH 

- 

OISTANCE  BETWEEN  VERTICAL  PANELS 

1 

Sy 

SV 

- 

PUN  FORM  AREA  OF  ONE  VERTICAL  PANEL 

A 

♦te 

VPHITE 

*• 

TOTAL  TRAILING-EDGE  ANGLE  OF  VERTICAL  PANEL  AIRFOIL 
SECTION 

DEG 

If — 

VLP 

OISTANCE  PARALLEL  TO  LONG.  AXIS  BETWEEN  THE  CG  ANO  THE 
QUARTER  CHORO  POINT  OF  THE  MAC  OF  THE  PANEL.  POSITIVE 
IF  AFT  OF  CG. 

1 

Zp 

ZP 

DISTANCE  IN  THE  Z  DIRECTION  BETWEEN  THE  CG  ANO  THE  MAC 
OF  THE  PANEL,  POSITIVE  FOR  PANEL  ABOVE  CG. 

I 

FIGURE  15  INPUT  FOR  NAMELIST  TVTPAN  -  TWIN-VERTICAL  PANEL  INPUT 
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r 

M30L 

VARIABLE  NAME 

ARRAY 

OIMENSION 

DEFINITION 

UNITS 

^  J 

T  / 

c*  A 
*  /$ 
/* 
/to 

*/f/f 
-y  //?« 

7T 

°  / 
%  j 

2  i 

7  s' 

r l 

2  /S  / 

/ * 

/>/ 
j  ! 
2  „ 
T  J  3 

7  2 

▼  J 

c*  / 

2  / 
J  j 

/  * 

V  / 

’  10  PLAIN  FLAPS 

• 

• 

-- 2.0  SINGLE  SLOTTED  FLAPS 

• 

•zjK 

=  3.0  FOWLER  FLAPS 

• 

• 

FTYPE 

■  4.0  DOUBLE  SLOTTED  FLAPS 
=  5.0  SPLIT  FLAPS 
*6  0  LEADING  EOGE  FLAP 
*7.0  LEAOINC  EOGE  SLATS 

• 

• 

• 

• 

• 

*  8.0  KRUEGER 

• 

• 

NDELTA 

- 

N  JMBER  OF  FLAP  OR  SLAT  OEFLECTION  ANGLES.  MAX  9 

- 

• 

• 

• 

• 

• 

• 

• 

• 

• 

delta 

9 

FLAP  OEFLECTION  ANGLE  MEASURED  STEAMWISE 

OEG 

• 

• 

• 

• 

• 

• 

• 

• 

/2> 

PHETE 

TANGENT  OF  AIRFOIL  TRAIUNE  EDGE  ANGLE 

BASEO  ON  ORDINATES  AT  90  ANO  99  PERCENT  CHORD 

• 

• 

• 

• 

• 

/2> 

PHETEP 

TANGENT  OF  AIRFOIL  TRAILING  EOGE  ANGLE  BASEO  ON 
ORDINATES  AT  95  ANO  99  PERCENT  CHORO 

- 

• 

• 

• 

• 

• 

CHROF1 

“ 

FLAP  CHORD  AT  INBOARD  ENO  OF  FLAP.  MEASURED 
PARALLEL  TO  LONGITUDINAL  AXIS 

1 

• 

• 

• 

• 

• 

• 

• 

• 

• 

CHROFt 

“ 

FLAP  CHORO  AT  OUTBOARD  ENO  OF  FLAP.  MEASURED 
PARALLEL  TO  LONGITUDINAL  AXIS 

1 

• 

• 

• 

• 

• 

• 

• 

• 

• 

SPANFl 

- 

SPAN  LOCATION  OF  IN80AR0  ENO  OF  FLAP.  MEASURED 
PERPENOICULAR  TO  VERTICAL  PLANE  OF  SYMMETRY 

1 

• 

• 

• 

• 

• 

• 

• 

• 

• 

SPANFt 

- 

SPAN  LOCATION  OF  OUTBOARD  ENO  OF  FLAP.  MEASURED 
PERPENOICULAR  TO  VERTICAL  PLANE  OF  SYMMETRY 

# 

• 

• 

• 

• 

• 

• 

• 

CPRMEI 

9 

TOTAL  WING  CHORO  AT  INBOARD  ENO  OF  FLAP  (TRANS* 
LATING  DEVICES  ONLYI  MEASURED  PARALLEL  TO 
LONGITUDINAL  AXIS 

1 

• 

• 

• 

• 

• 

CPRMEO 

9 

TOTAL  WING  CHORO  AT  OUTBOARO  END  OF  FLAP  (TRANS¬ 
LATING  DEVICES  ONLYI  MEASUREO  PARALLEL  TO 
LONGITUDINAL  AXIS 

I 

• 

• 

• 

• 

• 

CAPINB 

9 

1 

• 

CAPOUT 

9 

l 

• 

OtBOEF 

9 

1 

• 

O0BCIN 

- 

J 

• 

0*8C«T 

- 

1 

• 

SCLO 

9 

INCREMENT  IN  SECTION  LIFT  COEFFICIENT  DUE  TO 
OEFLECTING  FLAP  TO  THE  ANGLE*! 

SCMO 

9 

INCREMENT  IN  SECTIGN  PITCHING  MOMENT  COEFFICIENT 
DUE  TO  OEFLECTING  FLAP  TO  ANGLE  *f 

ca 

- 

AVERAGE  CHORO  OF  THE  8ALANCE 

1 

• 

TC 

AVFRAGE  THICKNESS  OF  THE  CONTROL  AT  HINGE  LINE 
|-1.0  ROUNO  NOSE  FLAP 

1 

• 

NTYPE 

*2.0  ELLIPTIC  NOSE  FLAP 
-  3.0  SHARP  NOSE  FLAP 
|*  1.0  PURE  JET  FLAP 

• 

• 

JETFLP 

- 

1-  2.0  IBF 
■  3.0  EBF 

““ 

*  4.0  COMBINATION  MECHANICAL  ANO  PURE  JET  FLAP 

CMU 

- 

TWO  OIMENSIONAL  JET  EFFLUX  COEFFICIENT 

~ 

• 

OELJET 

9 

JET  OEFLECTION  ANGLE 

3EG 

• 

EFFJET 

9 

EBF  EFFECTIVE  JET  OEFLECTION  ANGLE 

3EG 

• 

’IONAL  FOR  AIL  FLAP  TYPES 
CHAHICAl  FLA?  TYPE  IF  JETFLP  •  < 


■  -  / 

/ 


TRAILING  EDGE 
CAMBER  LINE 


FIGURE  18  JET  FLAP  INPUT  DEFINITIONS 


PLUG  SPOILER 


FIGURE  19  INPUT  FOR  NAMELIST  ASYFLP  -  ASYMMETRICAL  CONTROL  DEFLECTION  INPUT 


t-. 

. 

MGINEERING 
;  SYMBOL 

VARIABLE 

NAME 

ARRAY 

DIMENSIOP 

DEFINITION 

VARIABLES  REQUIREO 
PER  CONTROL  TYPE 

UNITS 

(9 

Z 

£ 

z 

o 

OB 

IU 

-J 

i 

u. 

|PLUG  SPOILER  ON  WING 

CD 

Z 

£ 

z 

o 

s 

o 

s 

Ul 

-I 

U. 

Ul 

o 

£ 

-i 

CO 

CC 

Ul 

5 

ft. 

PUIN  FUP  AILERON 

|  ALL  MOVEABLE  HORIZONTAL  TAIL 

-1.0  FLAP  SPOILER  ON  WING 

• 

t 

-  2.0  PLUG  SPOILER  ON  WING 

• 

STYPE 

- 

-  3.0  SPOILER-SLOT-OEFLECTION  ON  WING 

- 

• 

-4.0  PLAIN  FLAP  AILERON 

• 

-  S.0  DIFFERENTIALLY  OEFLECTEO  ALL  MOVEABLE  HORIZONTAL  TAIL 

• 

NOELTA 

— 

NUMBER  OF  CONTROL  OEFLECTION  ANGLES;  REQUIRED  FOR  ALL 

- 

CONTROLS,  MAX.  OF  8 

• 

• 

• 

• 

• 

B| 

SPANFI 

- 

SPAN  LOCATION  OF  INBOARD  ENO  OF  FLAP  OR  SPOILER  CONTROL. 

/ 

MEASURED  PERPENOICULAR  TO  VERTICAL  PLANE  OF  SYMMETRY 

• 

• 

• 

• 

[  ^ 

SPANFf 

- 

SPAN  LOCATION  OF  OUTBOARO  ENO  OF  FLAP  OR  SPOILER  CONTROL. 

1 

£ 

MEASURED  TO  PERPENOICULAR  TO  VERTICAL  PUNE  OF  SYMMETRY 

• 

• 

• 

• 

••(♦rE/2) 

FHETE 

- 

TANGENT  OF  AIRFOIL  TRAILING  EDGE  ANGLE  BASEO  ON  ORDINATES 

- 

AT  x/c  -  0.90  AND  0.98 

• 

• 

• 

• 

1  *t 

DELTAL 

S 

OEFLECTION  ANGLE  FOR  LEFT  HANO  PUIN  FLAP  AILERON  OR  LEFT 

DEG 

t 

HANO  PANEL  ALL  MOVEABLE  HORIZONTAL  TAIL.  MEASURED  IN 

VERTICAL  PUNE  OF  SYMMETRY 

• 

• 

*R 

OELTAR 

8 

OEFLECTION  ANGLE  FOR  RIGHT  HANO  PUIN  FLAP  AILERON  OR  RIGHT 

DEG 

HANO  PANEL  ALL  MOVEABLE  HORIZONTAL  TAIL.  MEASURED  IN 

VERTICAL  PUNE  OF  SYMMETRY 

• 

• 

e#. 

CMRDFI 

- 

AILERON  CHORD  AT  INBOARD  ENO  OF  PUIN  FLAP  AILERON, 

l 

*1 

MEASUREO  PARALLEL  TO  LONGITUOINAl  AXIS 

• 

*1. 

CHROF^ 

- 

AILERON  CHORO  AT  OUTBOARO  ENO  OF  PUIN  FLAP  AILERON, 

l 

•• 

MEASUREO  PARALLEL  TO  LONGITUOINAL  AXIS 

• 

*1 

DELTAO 

S 

PROJECTED  HEIGHT  OF  OEFLECTOR,  SPOILER-SLOT-OEFLECTOR 

- 

T 

CONTROL;  FRACTION  OF  CHORD 

• 

1-  ^ 

DELTAS 

8 

PROJECTEO  HEIGHT  OF  SPOILER,  FUP  SPOILER,  PLUG  SPOILER  AND 

- 

~ 

SPOILER-SLOT-OEFLECTOR  CONTROL;  FRACTION  OF  CHORD 

• 

• 

• 

* 

XS*C 

8 

DISTANCE  FROM  WING  LEADING  EDGE  TO  SPOILER  LIP  MEASUREO 

- 

PARALLEL  TO  STREAMWISE  WING  CHORO,  FUP  ANO  PLUG  SPOILERS; 

FRACTION  OF  CHORO 

• 

• 

■V 

XSPRME 

— 

OISTANCE  FROM  WING  LEAOING  EDGE  TO  SPOILER  HINGE  LINE 

• 

MEASURED  PARALLEL  TO  STREAMWISE  WING  CHORD,  FLAP  SPOILER, 

E 

PLUG  SPOILER  ANO  SPOILER-SLOT-OEFLECTOR  CONTROL; 

?•  k 

FRACTION  OF  CHORO 

• 

• 

• 

i. 

HSfC 

8 

PROJECTED  HEIGHT  OF  SPOILER  MEASUREO  FROM  ANO  NORMAL  TO. 

— 

i  C 

i 

AIRFOIL  MEAN  LINE,  FUP  SPOILER,  PLUG  SPOILER  AND  SPOILER- 

- 

_ 

SLOT-REFLECTOR;  FRACTION  OF  CHORD 

£» 

• 

NAMELIST  LARWB 

SHARP  LEADING  EDGE 

INPUT  PARAMETER -5^  NOT  REQUIRED  IF  LEADING  EDGE  IS  ROUND 

EFFECTIVE  WEDGE  ANGLE  OF  SHARP  LEADING  EDGE  WING,  PERPENDICULAR  TO  LEAOING  EDGE 
AT*r/3  FROM  NOSE,  DEGREES 


(  R1  LE  )  /  b  *  EFFECTIVE  RADIUS  OF  ROUND  LEAOING  EDGE  WING,  PERPENDICULAR  TO  LEADING  EDGE 
'  3  ''  ATer/3  FROM  NOSE.  DEGREES  DIVIDED  BY  SURFACE  SPAN 

6  L  -  LOWER  SURFACE  ANGLE  OF  ROUND  LEADING  EDGED  WING,  PERPENDICULAR  TO  WING  LEAOING  EDGE 
ATCf/3  FROM  NOSE,  DEGREES 


FIGURE  20  INPUT  FOR  NAMELIST  LARWB  •  LOW  ASPECT  RATIO  WING,  WING-BODY  INPUT 


ENGINEERING 

SYMBOL 

VARIABLE 

NAME 

ARRAY 

DIMENSION 

DEFINITION 

UNITS 

zb*st 

ZB 

- 

VERTICAL  DISTANCE  BETWEEN  CENTROID  OF  BASE  AREA  ANO 
BODY  REF  PLANE 

# 

S 

SREF 

- 

PLANFORM  AREA  USED  AS  REFERENCE  AREA 

A 

5«1 

OELTEP 

- 

SHARP  LEA0IN6  EDGE  PARAMETER 

DEG 

sF 

SFR0NT 

- 

PROJECTED  FRONTAL  AREA  PERPENDICULAR  TO  ZERO 

NORMAL  FORCE  REF  PLANE 

A 

A 

AR 

- 

ASPECT  RATIO  «F  SURFACE 

- 

<r1/3  LE)/b 

R3LE0B 

- 

ROUNO  LEAOINt  EOGE  PARAMETER 

- 

8L 

CELTAL 

- 

ROUND  LEADIN8  EDGE  PARAMETER 

DEG 

Jb 

L 

- 

LENGTH  OF  BODY  USED  AS  LONGITUDINAL  REF  LENGTH 

1 

-*w«t 

SWET 

- 

WETTED  AREA.  EXCLUDING  BASE  AREA 

A 

P 

PERBAS 

- 

PERIMETER  OF  BASE 

1 

Sb 

SBASE 

- 

BASE  AREA 

A 

hb 

HB 

- 

MAXIMUM  HEIGHT  OF  BASE 

1 

bb 

BB 

- 

MAXIMUM  SPAN  OF  BASE  USEO  AS  LATERAL  REF  LENGTH 

f 

BASE  LOCATION 
DESIGNATOR 

BLF 

— 

.TRUE.  PORTIONS  OF  BASE  ARE  AFT  OF  NON-LIFTING  SURFACE 
.FALSE.  TOTAL  BP"'  AFT  OF  LIFING  SURFACE 

• 

XCG 

- 

LONGITUOINAL  LOCATION  OF  CG  FROM  NOSE 

1 

e 

THETAD 

- 

WING  SEMI-APEX  ANGLE 

DEG 

NOSE  BLUNTNESS 
DESIGNATOR 

R0UNDN 

"" 

.TRUE.  -  ROUNDED  NOSE 
.FALSE.  -  POINTED  NOSE 

se<; 

SBS 

— 

PROJECTED  SIDE  AREA  OF  CONFIGURATION 

A 

SBSLB 

- 

PROJECTED  SIOE  AREA  OF  CONFIGURATION  FORWARD  OF  2 

A 

^centroidj^ 

XCENSB 

— 

DISTANCE  FROM  NOSE  OF  VEHICLE  TO  CENTROID  OF 

PROJECTED  SIDE  AREA 

I 

"cwuraidyy 

XCENW 

DISTANCE  FROM  NOSE  OF  CONFIGURATION  TO  CENTROIO  OF 
PLAN  AREA 

1 

NAMELIST  TRNJET 


ENGINEERING 

SYMBOL 

VARIABLE 

NAME 

ARRAY 

DIMENSION 

DEFINITION 

UNITS 

NT 

- 

NUMBER  OF  TIME  HISTORY  VALUES,  MAXIMUM  OF  10 

- 

t 

TIME 

10 

TIME  HISTORY 

t 

Ft 

FC 

10 

TIME  HISTORY  OF  CONTROL  FORCE  REQUIRED  TO  TRIM 

F 

am 

ALPHA 

10 

TIME  HISTORY  OF  ATTITUDE 

OEG 

LAMNRJ 

10 

TIME  HISTORY  OF  BOUNDARY  LAYER.  WHERE 
•  .TRUE.-BOUNOARY  LAYER  IS  LAMINAR  AT  JET 
■  .FALSE. -BOUNDARY  LAYER  IS  TURBULENT  AT  JET 

k 

SPAN 

- 

SPAN  OF  NOZZLE  NORMAL  TO  FLOW  DIRECTION 

i 

* 

PHE 

- 

INCLINATION  OF  NOZZLE  CENTER  'JNE  RELATIVE  TO  AN  AXIS 
NORMAL TO  SURFACE 

DE6 

M, 

ME 

- 

NOZZLE  EXIT  MACH  NUMBER 

- 

ISP 

JET  VACUUM  SPECIFIC  IMPULSE 

t 

c 

CC 

- 

NOZZLE  DISCHARGE  COEFFICIENT 

- 

7. 

GP 

- 

SPECIFIC  HEAT  RATIO  OF  PROPELLANT 

- 

L 

LFP 

- 

DISTANCE  OF  NOZZLE  FROM  PLATE  LEADING  EDGE 

FIGURE  21  INPUT  FOR  NAMELIST  TRNJET  -  TRANSVERSE-JET  CONTROL  INPUT 


NAMELIST  HYPEFF 


VARIABLE 

NAME 

ARRAY 

DIMENSION 

DEFINITION 

UNITS 

ALITO 

- 

ALTITUDE 

i 

EM 

XHL 

DISTANCE  TO  CONTROL  HINGE  LINE  MEASURED  FROM 

THE  LEADING  EDGE 

J l 

t.v4ti 

- 

RATIO  OF  WALL  TEMPERATURE  TO  THE  FREE  STREAM 

STATIC  TEMPERATURE 

— 

CF 

— 

CONTROL  CHORD  LENGTH 

1 

HNDLTA 

-  ' 

NUMBER  OF  FLAP  DEFLECTION  ANGLES  (MAXIMUM  OF  101 

- 

■ 

HOELTA 

10 

CONTROL  DEFLECTION  ANGLE.  POSITIVE  TRAILIf,R 

EDGE  DOWN 

OEG 

m 

LAMNR 

— 

-  .TRUE.-BOUNOARY  LAYER  AT  HINGE  LINE  IS  LAMINAR 

-  .FALSE.-B0UN0ARY  LAYER  AT  HINGE  LINE  IS  TURBULENT 

FIGURE  22  INPUT  FOR  NAMELIST  HYPEFF  -  FLAP  CONTROL  AT  HYPERSONIC  SPEEDS 


NAMELIST  C0NTAB 


TABLE  10  INPUT  PARAMETER  LIST  NAMELIST  C0NTAB 


ENGR 

VARIABLE 

CONTROL 

TRIM 

SYMBOL 

NAME 

DIM. 

DEFINITION 

TAB 

TAB 

UNITS 

=  1  TAB  CONTROL 

X 

TTYPE 

- 

=  2  TRIM  TAB 

X 

=  3  BOTH 

X 

X 

<Cfi>,c 

CFiTC 

- 

INBOARO  CHORD, 

CONTROL  TAB 

X 

l 

,cfo*tc 

CF0TC 

- 

OUTBOARO  CHORD, 

CONTROL  TAB 

X 

L 

(b')tc 

B'TC 

- 

INBOARD  SPAN  LOCATION 

CONTROL  TAB 

X 

£ 

(bo)tc 

80TC 

0UT80ARD  SPAN  LOCATION 

CONTROL  TAB 

X 

£ 

L 

CFITT 

- 

INBOARD  CHORD,  TRIM 

X 

TAB 

<ch)„ 

CF0TT 

- 

OUTBOARD  CHORD,  TRIM 

X 

l 

TAB 

l 

»i»t. 

BITT 

- 

IN80AHD  SPAN  LOCATION 

X 

TRIM  TAB 

i 

<b0)tt 

BpTT 

- 

OUTBOARO  SPAN  LOCATION, 

X 

TRIMTA8 

®1 

B1 

- 

X 

1/DEG 

b2 

B2 

- 

1/DEG 

83 

B3 

- 

1/DEG 

84 

B4 

- 

X 

1/DEG 

Dl 

D1 

- 

SEE  TABLE  11 

X 

1/DEG 

°2. 

02 

- 

FOR  DEFINITIONS 

1/DEG 

03 

03 

- 

1/DEG 

®cn*x 

k 

GCMAX. 
KS  ^ 

— 

X 

X 

X 

Vi 

f/a-deg 

«L 

RL 

X 

__ 

0 

BGR 

- 

X 

Ar 

OELR 

X 

- 

A  IF  THE  SYSTEM  HAS  A  SPRING,  KS  INPUT,  THEN 
FREE  STREAM  DYNAMIC  PRESSURE  IS  REQUIRED 
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TABLE  11  SYMBOL  DEFINITION 


^:c*tc 

^  -  s^r 

Bi  "  (3Chc/a5c)g  ^  jtt  *  (Chg)c.  1/Deg  (Datcom  Section  u.1.6.2) 

B2  *  (3Chc/33tcj  '  1 /Deg,  user  input. 

B3  •  (3Chc/3as)5c.6tc*6tt  ,  <Cha)c.  1/Deg  (Datcom  Section  6. 1.6.1) 

b4  *  ( 3Chc/33tt  j  5c*6tc-a#  .  1/Deg,  user  input. 

c(  )  surface  mean  aerodynamic  chord  {movable  surfaces  are  defined  by  their  area  aft  of  the 

hinge  line,  and  the  MAC  is  of  that  area) 

D1  •  (3Chtc/3fic)  6tc'Oj  .  1 /Deg  (User  Input) 

D2  *  (3Chtc/35tc)5c'as  *  KWtc,  1 /Deg  (Datcom  Section  6. 1.6.2) 

d3  -  (ach  tc/3as )  6c-6tc  "  (Cha)tc-  1/Deg  (Datcom  Section  6.1. 6.1) 

Fc  control-column  force  (pull  force  is  positive) 


V 

maximum  stick  gearing  user  input. 

573  (tr) 

If  R|_  *  0,  Gcmax  al*°  '*  zera  ,n  ***** 

\°°c  /max 

inout Gtcmix ,nd A r  •'•0(Gtcm„  *  GClw  *A,) 

/3Mtc\  1 

tab  spring  effectiveness 

\33tc  /spring  ^tc^tc 

70 


TABLE  11  SYMBOL  DEFINITION  (CONT'D) 


q  local  dynamic  pressure 

Rj,  R2  shorthand  notation  for  tab  and  main  surface  hinge  moments  and  key  linkage 
parameters,  obtained  from  Table  12 

Rl  aerodynamic  boost  link  ratio,  user  input.  (R[_  >  0).  To  input  *  °*, 

set  Rl<  0. 

S(  )  surface  area  (movable  surfaces  are  defined  by  their  area  aft  of  the  hinge  line) 


SUBSCRIPTS 

c  main  control  surface 

s  surface  to  which  the  main  control  surface  is  attached,  i,e,  horizontal  tail,  »'ertical  tail, 

or  wing 

tc  control  tab 

tt  trim  tab 
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TABLE  12  EQUATIONS  FOR  Ri  AND  R2 


(DATCOM  TABLE  6.3.4-M 


SPECIFIC  TYPE 

|  LINKAGE 

«2 

OF  SYSTEM 

"1 

GEARED  TAB 

H 

■ 

1 

PURE  DIRECT  CONTROL 

1' 

1 

GEAREO  SPRING  TAB 

(Rl+At) 

-Oc/nOjHRL^Arl 

F 

F 

F 

"L*-4&2-qn7,RL-0 

RL  - 7T 

L  AeD2  q02 

<RL+A> 

— <k/qD2)(RL  +  A-) 

SPRING  TAB 

F 

F 

0 

fli  k 

"L  +  a32"q02(I,L> 

3T ,,Ll 

PLAIN  LINKEO  TAB 

F 

0 

0 

(Rl  + A,) 

0 

GEARED  FLYING  TAB 

0 

F 

F 

4 

*e^2  *  qD2  ^ 

— (k/q02>  &r 

4k 

SPRING  FLYING  TAB 

0 

F 

0 

Ar 

»2 

A,D2 

-(k/q02)  Af 

•2 

Ae02 

PURE  FLYING  TAB 

0 

0 

0 

Ar 

J2_ 

Ae02 

0 

*F  DENOTES  FINITE  VALUE 
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3.5  GROUP  IV  INPUT  DATA 


Case  control  cards  are  provided  to  give  the  user  case  control  and 
optional  Input/output  flexibility. 

All  Datcom  control  cards  must  start  in  card  Coluan  1*  The  control  card 
name  cannot  contain  any  embedded  blanks,  unless  the  name  consists  of  two 
words;  they  are  then  separated  by  a  single  blank.  All  but  toe  case  termina¬ 
tion  card  ( NEXT  CASE)  may  be  inserted  anywhere  within  a  case  (including  the 
middle  of  any  namelist).  Each  control  card  is  defined  below  and  examples  of 
their  usage  are  illustrated  in  the  example  problems  of  Section  7. 

3.5.1  Case  Control 

NAMELIST  -  When  this  card  is  encountered,  the  content  of  each  applicable 
namelist  is  dumped  for  the  case  in  the  input  system  of  units.  This  option  is 
recommended  if  there  is  doubt  about  the  input  values  being  used,  especially 
when  the  SAVE  option  has  been  used. 

SAVE  -  When  this  control  card  is  present  in  a  case,  input  data  for  the 
case  are  preserved  for  use  in  the  following  case.  Thus,  data  encountered  in 
the  following  case  will  update  the  saved  data.  Values  not  input  in  the  new 
case  will  remain  unchanged.  Use  of  the  SAVE  card  allows  minimum  Inputs  for 
multiple  case  jobs.  The  total  number  of  appearances  of  all  namelists  in 
consecuti  ■{-.  SAVE  cases  cannot  exceed  300;  this  includes  multiple  appearances 
of  the  same  namelist.  An  error  message  is  printed  and  the  case  is  terminated 
if  the  300  namelist  limit  is  exceeded.  Note,  if  both  SAVE  and  NEXT  CASE 
cards  appear  in  the  last  input  case,  the  last  case  will  be  executed  twice. 

The  NACA,  DERIV  and  DIM  control  cards  are  the  only  control  cards 
affected  by  the  SAVE  card;  l.e.,  no  other  control  cards  can  be  saroed  from 
case  to  case. 

DIM  FT 
DIM  IN 
DIM  M 
DIM  CM 

NEXT  CASE  -  When  this  card  is  encountered,  the  program  terminates  the 
reading  of  input  data  and  begins  execution  of  the  case.  Case  data  are 
destroyed  following  execution  of  a  case,  unless  a  SAVE  card  is  present.  The 
presence  of  this  card  behind  the  last  input  case  is  optional. 


When  any  of  these  cards  are  encountered,  the  input  and 
output  data  are  specified  in  the  stated  system  of 
units.  (See  Table  8.)  DIM  FT  is  the  default. 
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3.5.2  Execution  Control 


TRIM  -  If  this  card  is  included  in  the  case  input,  trim  calculations 
will  be  performed  for  each  subsonic  Mach  number  within  the  case.  A  vehicle 
may  be  trimmed  by  deflecting  a  control  device  on  the  wing  or  horizontal  tail 
or  by  deflecting  an  all-movable  horizontal  stabilizer. 

DAMP  -  The  presence  of  this  card  in  a  case  will  provide  dynamic- 
derivative  results  (for  addressable  configurations)  in  addition  to  the  stan¬ 
dard  static-derivative  output  (see  Figure  25). 

NACA  -  This  card  provides  an  NACA  airfoil  section,  designation  (or  super¬ 
sonic  airfoil  definition)  for  use  in  the  airfoil  section  module.  It  is  used 
in  conjunction  with,  or  in  place  of,  the  airfoil  section  characteristics 
namelists,  Figure  8.  The  airfoil  section  module  calculates  the  airfoil  sec¬ 
tion  characteristics  designated  in  Figure  8,  and  is  executed  if  either  a  NACA 
control  card  is  present  or  the  variable  TYPEIN  is  defined  in  the  appropriate 
section  characteristic  namelist  (WGSCHR,  HTSCHR,  VTSCHR  or  VFSCHR).  Note 
that  if  airfoil  coordinates  and  the  NACA  card  are  specified  for  the  same 
aerodynamic  surface,  the  airfoil  coordinate  specification  will  be  used. 
Therefore,  if  coordinates  have  been  specified  in  a  previous  case  and  the  SAVE 
option  is  in  effect,  TYPEIN  must  be  set  equal  to  ’’UNUSED”  for  the  presence  of 
an  NACA  card  to  be  recognized  for  that  aerodynamic  surface.  The  airfoil 
designated  with  this  card  will  be  used  for  both  panels  of  cranked  or  double¬ 
delta  'lanforms. 


1  ■  of  this  control  card  and  the  required  parameters  are  given 

below. 


Card  Columny 
I  thru  4 


s 

6 


Input( s) 


Any  delimeter 
W,  H,  V,  or  F 


Purpose 

The  unique  letters  NACA 
designate  that  an  airfoil 
is  to  be  defined 

Planform  for  which  the 
airfoil  designation 
applies; 

Wing  (W) ,  Horizontal  Tail 
(H),  Vertical  Tail  (V),  or 
Ventral  Fin  (F) 
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7 

Any  delimeter 

8 

1,  4,  5,  6,  S 

Type  of  airfoil  section; 

1-series  (1),  4-digit  (4), 
5-digit  (5),  6-series  (6), 

or  supersonic  (S) 

9 

Any  delimeter 

10  thru  80 

Designation 

Input  designation;  columns 

are  free-field  (blanks  are 

Ignored ) 

Only  fifteen  (15)  characters  are  accepted  in  the  airfoil  designation. 
The  vocabulary  consists  of  the  numbers  zero  (0)  through  nine  (9),  the  letter 
"A" ,  and  the  characters  and  "*“«  Any  characters  inpu.  that 
are  not  in  the  vocabulary  list  will  be  interpreted  as  the  number  zer<-  (0). 

Section  designation  input  restrictions  inherent  to  the  Airfoil  Section 
Module  are  presented  in  Table  13. 

3.5.3  Output  Control 

CASEID  -  This  card  provides  a  case  identification  that  is  printed  as 
part  of  the  output  headings.  This  identification  can  be  any  user  defined 
case  title,  and  must  appear  in  card  columns  7  -through  80.  • 

DUMP  NAME  1 ,  NAME 2  ...  -  This  card  is  used  to  print  the  contents  of  the 
named  arrays  in  the  foot-pound-second  system  of  units.  The  arrays  that  can 
be  listed  and  definition  of  their  contents  are  given  in  Appendix  C.  For 
example,  if  the  control  card  read  was  ’’DUMP  FLC,  A  "  the  flight  conditions 
array  FLC  and  the  wing  array  A  would  be  printed  prior  to  the  conventional 
output.  If  more  names  are  desired  than  can  fit  in  the  available  space  on  one 
card,  additional  dump  cards  nay  be  included. 

DUMP  CASE  -  This  card  is  similar  to  the  "DUMP  NAME 1 ,  ..."  control  card. 
When  this  card  is  present  in  a  case,  all  the  arrays  (defined  in  Appendix  C) 
that  are  used  during  case  execution  are  printed  prior  to  the  conventional 
output.  The  values  in  the  arrays  are  in  the  foot -pound-second  system  of 
units. 

DUMP  INPT  -  This  card  is  similar  to  the  "DUMP  CASE"  card  except  that  it 
forces  a  dump  of  all  input  data  blocks  used  for  the  case. 

DUMP  I0M  -  This  card  is  similar  to  the  "DUMP  CASE"  card  except  that  all 
the  output  arrays  for  the  case  are  dumped. 
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TABLE  13  AIRFOIL  DESIGNATION  USING  THE  NACA  CONTROL  CARD 


INPUT  NACA 

NACA  SERIES 

DESIGNATION 

AIHFOIL 

RESTRICTIONS 

0012 

4-OIGIT 

NONE 

0012.25 

4 — DIGIT 

NONE  (NOTc:  THICKNESS  CAN  BE 
FRACTIONAL  ONLY  FOR  4-DIGIT 
SERIES) 

23118 

5— DIGIT 

NONE 

2406-32 

4-DIGIT 

MODIFIEO 

POSITION  OF  MAXIMUM  THICKNESS 
MUST  BE  AT  20, 30, 40, 50  OR 

60%  CHORD 

43006-65 

5-DIGIT 

MODIFIEO 

POSITION  OF  MAXIMUM  THICKNESS 
MUST  BE  AT  20, 30, 40, 50  OR 

60%  CHORD 

16-212 

1-SERIES 

X  FOR  MINIMUM  PRESSURE  MUST 

BE  .6,  .8  OR  .9 

64-005 

64^205  A-0.6 

6JA005 

6S2A215  A  *0.6 

6&2A215  A-0.6 

6-SERIES 

X  FOR  MINIMUM  PRESSURE  MUST 

BE  .3,  .4,  .5  OR  .6 

(NOTE:  THE  PROGRAM  OOES  NOT 
DISTINGUISH  BETWEEN  A 

64. 2-210  AND  A  642-210. 
DIFFERENCE  IN  COORDINATES 
BETWEEN  THE  TWO  DESIGNATIONS 

IS  NEGLIGIBLE) 

S-3- 30. 0-2. 5—40. 1 
©®@© 

SUPERSONIC 

©  SECTION  TYPE  1  -  OOUBLE  WEDGE 

2-  CIRCULAR  ARC 

3 - HEXAGONAL 

(£)  DISTANCE  FROM  L.E.TO  MAX 
THICKNESS,  %  CHORD 
©  MAX.  THICKNESS,  %  CHORD 
(7)  FOR  HEXAGONAL  SECTIONS,  LENGTH 
OF  SURFACE  AT  CONSTANT 
THICKNESS,  %  CHORD 
(NOTE:  ALL  PARAMETERS  CAN  BE 
EXPRESSED  TO  0.1%; DELIMETER 
MUST  BE  USED) 


DUMP  ALL  -  This  card  is  similar  to  the  "DUMP  CASE"  card.  Its  use  dumps 
all  program  arrays,  even  if  not  used  for  the  case. 

DERIV  RAD  -  This  card  causes  the  static  a.;d  dynamic  stability  deriva¬ 
tives  to  be  output  in  radian  measure.  The  output  will  be  in  degree  measure 
unless  this  flag  is  set.  The  flag  remains  set  until  a  DERIV  DEG  control  card 
is  encountered,  even  if  “NEXT  CASE"  cards  are  subsequently  encountered. 

DERIV  DEC  -  This  card  causes  the  static  and  dynamic  stability  deriva¬ 
tives  to  be  output  in  degree  measure.  The  remaining  characteristics  of  this 
control  card  are  the  same  as  the  DERIV  RAD  card.  DERIV  DEG  is  the  default. 

PART  -  This  card  provider,  auxiliary  and  partial  outputs  at  each  Mach 
number  in  the  case  (see  Section  6.1.8).  These  outputs  are  automatically 
provided  for  all  cases  at  transonic  Mach  numbers. 

BUILD  -  This  control  card  provides  configuration  build-up  data.  Conven¬ 
tional  static  and  dynamic  stability  data  are  output  for  all  of  the  applicable 
basic  configuration  combinations  shown  in  Table  2. 

PLOT  -  This  control  card  causes  data  generated  by  the  program  to  be 
written  to  logical  unit  13,  which  can  be  retained  for  input  to  the  Plot 
Module  (described  in  Volume  III).  The  form;.  ,  of  this  plot  file  is  described 
in  Section  5  of  Volume  III. 

3.6  REPRESENTATIVE  CASE  SETUP 

Figures  23  and  24  illustrate  a  typical  case  setup  utilizing  the  name- 
lists  and  control  cards  described.  Though  namelists  (and  control  cards)  may 
appear  in  any  order  (except  for  NEXT  CASE),  users  are  encouraged  to  provide 
Inputs  in  the  data  groups  outlined  in  this  section  in  order  to  avoid  one  of 
the  most  common  input  errors  -  neglecting  an  important  namelist  input.  The 
user' 8  kit  (Appendix  D)  has  been  designed  to  assist  the  user  in  eliminating 
many  common  input  errors,  and  its  use  is  encouraged. 


group  iv 

INPUTS 


DUMP  CASE 


NGURE  23  TYPICAL  "CASE"  SETUP 


SECTION  4 


BASIC  CONFIGURATION  MODELING  TECHNIQUES 

4.1  COMPONENT  CONFIGURATION  MODELING 

Use  of  the  Datcom  methods  requires  engineering  judgement  and  experience 
to  properly  model  a  configuration  and  interpret  results.  The  same  holds  true 
in  the  use  of  the  Digital  Datcom  program.  As  a  convenience  to  the  user,  the 
program  performs  intermediate  geometric  computations  (e.g*,  area  and  aspect 
ratio)  required  in  method  applications.  The  user  can  retrieve  the  values 
used  for  key  geometric  parameters  by  means  of  the  PART  and/or  DUMP  options. 
Section  3.5.  The  geometric  inputs  to  the  Digital  Datcom  program  are  rela¬ 
tively  simple  except  for  the  judgement  required  ir<  best  representing  a 
particular  configuration.  This  section  describes  me  geometry  modeling 
techniques  to  appropriately  model  a  configuration. 

4.1.1  Body  Modeling 

The  basic  body  geometry  parameters  required  (regardless  of  speed  regime) 
consist  of  the  longitudinal  coordinates,  xj.,  with  corresponding  planform  half 
widths,  R*,  peripheries,  P^,  and/or  cross-sectional  areas,  S^.  These  values 
are  usually  used  in  a  linear  sense  (e.g.,  the  trapezoidal  male  is  used  to 
integrate  for  planform  area,  Sp  *  2  R^  dx).  This;  implies  that  body- 
shape  parameters  are  linearly  connected.*  However,  geometric  derivatives, 
such  as  (dS/dx)^,  are  obtained  from  quadratic  interpolations.  Proper  model¬ 
ing  techniques  which  reflect  a  knowledge  of  method  Implementation,  when  used 
in  conjunction  with .  the  PART  and  DUMP  options,  greatly  enhance  the  program 
capability  and  accuracy. 

Body  methods  for  lift-curve  slope,  pitching-moment  slope  and  drag  coef¬ 
ficient  in  the  transonic,  supersonic,  and  hypersonic  speed  regimes  require 
the  body  to  be  synthesized  from  a  combination  of^  body  segments.  The  body 
segments  consist  of  a  nose  segment,  an  afterbody  segment,  and  a  tail  segment. 
However,  in  these  speed  regimes,  lift  and  pitching-moment  coefficients  versus 
angle  of  attack  are  defined  as  functions  of  the  body  planform  characteris¬ 
tics,  and  therefore  are  not  necessarily  a  function  of  the  body-segment 
parameters . 

The  program  performs  the  configuration  synthesis  computations  as 
described  below.  The  body  input  parameters  R,  P,  and  S  (defined  in  Figure  6) 
can  reflect  actual  body  contours.  Digital  Datcom  will  Interpolate  the  R 
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'  y  at  X  =  iy,  X  =  ^  jj  +  ia,  and  the  last  input  X  for  djj»  dj ,  and  d£ » 
-aspectively.  Using  the  shape  parameters  Bnoce  and  Btail  *r  will  synthesize 
an  "equivalent"  body  from  the  various  possibilities  shown  in  Figure  6.  For 
example,  in  the  center  body  X  =  £ ^  to  X  =  eN  +  4 a  will  be  treated  as  a 
cylinder  with  a  fineness  ratio  of  2ia/(d^+d^),  the  nose  will  be  the  shape 
specified  by  Bnose  with  a  fineness  ratio  of  £ / d fj ,  etc.  Thus,  it  is  up  to 
the  user  to  choose  %»  ^a»  Bnose»  an<3  Btail  t0  derive  a  reasonable  approxima¬ 
tion  of  the  actual  tody. 

Digital  Datcom  requires  synthesized  body  configurations  to  be  either 
nose-alone,  nose-afterbody,  nose-afterbody-tail,  or  nose-tail  (see  Figure  6). 
The  shape  of  the  body  segments  is  restricted  as  follows :  nose  and  tail 
shapes  must  be  either  an  ogive  or  cone,  afterbodies  must  be  cylindrical  while 
tails  may  be  either  boattailed  or  flared.  Additional  body  namelist  inputs 
are  required  to  define  these  body  segments  and  consist  of  nose-  and  tail- 
shape  parameters  BN0SE  and  BTAIL  and  nose  and  afterbody  length  parameters  BLN 
and  BLA.  In  the  hypersonic  speed  regime,  the  effects  of  nose  bluntness  may 
be  obtained  by  specifying  DS,  the  nose  bluntness  diameter. 

For  an  example  of  inputs  for  BLN  (£fj)  and  BLA  ( iA)  iS  required  in  speed 
regimes  other  than  subsonic,  the  reader  is  directed  to  Figure  6.  Body  diame¬ 
ters  at  the  various  segment  intesections ,  djj,  dj,  and  d2»  are  obtained  from 
linear  interpolation.  The  tail  length,  IgT,  is  obtained  by  subtracting 
segments  *-N  and  &A  from  the  total  body  length. 

Most  Digital  Datcom  analyses  assume  bodies  are  axisymmetric.  Users  may 

obtain  limited  results  for  cambered  bodies  of  arbitrary  cross  section  by 

specifying  the  B0DY  namelist  optional  inputs  Z  and  Z  .  This  option  is 

U  Li 

restricted  to  the  longitudinal  stability  results  in  the  subsonic  speed 

regime.  At  speeds  other  than  subsonic,  Z  and  Z  values  are  ignored  and 

U  Li 

axisymmetric  body  results  are  provided.  It  is  recommended  that  the  reference 
plane  for  Z  and  Z  inputs  be  chosen  near  the  base  area  centroid. 

U  la 

The  body  modeling  example  problem  (Section  7,  problem  1)  was  selected 
specifically  to  Illustrate  modeling  techniques  and  relevant  program  opera¬ 
tions.  They  include: 

o  Choice  of  longitudinal  coordinates  X^  that  reflect  body  curvature  and 
critical  body  intersections,  i.e.,  wing-body  intersection,  and  body 
segmentation,  if  required. 

o  Subsonic  cambered  body  modeling. 
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o  Use  of  Che  DUMP  option  so  that  key  parameters  can  be  obtained  with 
the  aid  of  Appendix  C. 

4.1.2  Wing/Tail  Modeling 

Input  data  for  wings,  horizontal  tail,  vertical  tails  and  ventral  fins 
have  been  classified  as  either  planform  data  or  as  section  characteristic 
data,  as  shown  in  Figures  7  and  8  of  Section  3.  Twin-vertical  panel  planform 
input  data  is  shown  in  Figure  IS. 

Classification  of  nonstraight-tapered  wings  and  horizontal  tails  as 
either  cranked  (aspect  ratio  >  3)  or  double  delta  (aspect  ratio  <  3)  is 
relevant  to  only  the  subsonic  speed  regime.  In  this  speed  regime,  the 
appropriate  lift  and  drag  prediction  methods  depend  on  the  classification  of 
the  lifting  surface.  Digital  Datcom  executes  subsonic  analyses  according  to 
the  user-specified  classification  regardless  of  the  surface  aspect  ratio. 
However,  if  the  surface  is  inappropriately  designated,  a  warning  message  is 
printed. 

Dihedral  angle  inputs  are  used  primarily  in  the  lateral  stability 
methods.  The  longitudinal  stability  methods  reflect  only  the  effects  of 
dihedral  in  the  downwash  and  ground  effect  calculations.  The  direct  effects 
of  dihedral  on  the  primary  lift  of  horizontal  surfaces  are  not  defined  in 
Datcom  and  are  therefore  not  included  in  Digital  Datcom. 

Digital  Datcom  wing  or  horizontal  tall  alone  analysis  requires  the 
exposed  semispan  and  the  theoretical  semispan  to  be  set  to  the  same  value  in 
namelist  WGPLNF  and  HTPLNF.  The  input  wing  root  chord  should  be  consistent 
with  the  chosen  semispan.  The  reference  parameters  in  namelist  0PTINS  should 
be  used  to  specify  reference  paraueters  corresponding  to  other  than  the 
theoretical  wing  planform.  If  the  reference  parameters  are  not  specified, 
they  are  evaluated  using  the  theoretical  wing  Inputs  and  the  reference  area 
is  set  as  the  wing  theoretical  area,  the  longitudinal  reference  length  as  the 
wing  mean  aerodynamic  chord,  and  the  lateral  reference  length  is  set  as  the 
wing  span . 

Horizontal  tall  input  parameters  SVWB,  UVB,  and  SVHB,  as  well  as  verti¬ 
cal  tall  input  parameters  SHB,  SEXT,  and  RLPH,  are  required  only  for  the 
supersonic  and  hypersonic  speed  regimes.  They  are  used  in  calculation  of 
lateral-stability  derivatives.  If  these  data  are  not  input,  the  program  will 
calculate  them,  but  will  fail  if  any  part  of  the  exposed  root  chord  lies  off 


of  the  body;  lateral  stability  calculations  are  not  performed  if  this  occurs. 


Two-dimensional  airfoil  section  characteristic  data  for  wings  and  tails 
are  input  via  namelists  WGSCHR,  HTSCHR,  VTSCHR,  and  VFSCHR,  or  may  be  calcu¬ 
lated  using  the  airfoil  section  module.  On  occasion,  the  section  character¬ 
istics  cannot  be  explicitly  defined  because  airfoil  sections  either  vary  with 
span  (an  average  airfoil  section  may  be  specified),  or  the  planforn  is  not 
straight  tapered  and  has  different  airfoil  sections  between  the  panels.  In 
such  circumstances,  inputs  should  be  estimated  after  reviewing  existing 
airfoil  test  data.  Sensitivity  of  program  results  to  the  estimated  section 
characteristics  can  be  readily  evaluated  by  performing  parametric  studies 
utilizing  the  SAVE  arid  NEXT  CASE  options  defined  in  Section  3.5.  Users  are 
warned  that  airfoil  sensitivities  do  exist  for  low  Reynolds  numbers,  i.e.,  on 
the  order  of  100,000.  These  namelists  can  also  be  used  to  specify  the  aspect 
ratio  criteria  using  “ARCL"  (Table  9). 

Planform  geometry,  section  characteristic  parameters,  and  synthesis 
dimensions  for  twin  vertical  panels  are  input  via  namelist  TVTPAN.  The 
effects  of  such  panels  are  reflected  in  only  the  subsonic  lateral-stability 
output.  The  panels  may  be  located  either  on  the  wing  or  on  the  horizontal 
tail. 

4.2  MULTIPLE  COMPONENT  MODELING 

Combinations  of  aerodynamic  components  must  be  synthesized  in  namelist 
SYNTHS.  However,  the  program  makes  no  cross  checks  in  assembly  of  components 
for  configuration  analysis.  The  user  must  confirm  the  geometry  inputs  to 
assure  consistency  of  dimensions  and  component  locations  in  total  configura¬ 
tion  representation. 

4.2.1  Wlng-Body/Tall-Body  Modeling 

Body  values  employed  in  wing-body  computations  are  not  the  same  as  body- 
alone  results  but  are  obtained  by  performing  body-alone  analysis  for  that 
portion  of  the  body  forward  of  the  exposed  root  chord  of  the  wing.  User 
supplied  body  data,  input  via  the  namelist  EXPRnn,  will  be  used  in  lieu  of 
the  "nose  segment"  data  calculated.  Carryover  factors  are  a  function  of  the 
ratio  of  body  diameter  to  wing  span,  as  obtained  from  the  wing  input  data, 
i.e.,  the  body  diameter  is  taken  as  twice  the  difference  of  the  exposed 
semispan  and  the  theoretical  semispan.  Hence,  the  body  radiue  input  in 
namelist  B0DY  does  not  affect  the  interference  parameters. 
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4.2.2  Wlng-Body-Tall  Modeling 

A  conventional  “aircraft’*  configuration  la  modeled  ualng  the  body,  wing, 
horizontal  tall,  and  vertical  rail  modeling  techniques  previously  described. 
Wing  downwash  data  are  required  to  complete  analysis  of  configurations  with  a 
wing  and  horizontal  tall.  Subsonic  and  supersonic  downwash  data  are  calcu¬ 
lated  for  straight-tapered  wings.  For  other  wing  planforms,  or  at  transonic 
Mach  numbers,  the  downwash  data  (qij/q^,  < ,  and  dc/da)  must  be  supplied  using 
the  experimental  data  substitution  option,  though  two  alternatives  are 
suggested: 

a.  Actual  data,  or  from  a  wing-body-tail  configuration  which  haa  an 
"equivalent"  straight  tapered  wing,  or 

b.  Defining  an  "equivalent"  straight  tapered  wing  and  substituting  the 
wing-body  results  obtained  from  the  previous  Digital  Datcom  run  to 
obtain  the  best  analytical  estimate  of  the  configuration. 

Body-canard-wing  configurations  are  simulated  using  the  standard  body¬ 
wing-tail  inputs.  The  forward  surface  (canard)  ia  input  aa  the  wing,  and  the 
aft  lifting  surface  as  the  horizontal  tail.  Digital  Datcom  checka  the  rela¬ 
tive  span  of  the  wing  and  horizontal  tall  to  determine  if  the  configuration 
is  a  conventional  wing-body-tail  or  a  canard  configuration. 

4.2.3  Configuration  Build-up  Considerations 

Section  3.5  describes  multiple  case  control  cards  which  simplify  inputs 
for  parametric  and  configuration  build-ups.  There  are  a  few  items  to  keep  in 
mind.  The  effect  of  omitting  an  input  variable  or  setting  its  value  to  zero 
may  not  be  the  same,  since  all  inputs  are  initialized  to  "UNUSED,"  1.0E-60 
for  CDC  computers.  However,  the  "UNUSED"  value  may  be  used  to  give  the 
effect  of  an  input  variable  being  omitted.  For  example,  if  "KSHARP"  in 
namelist  VGSCHR  was  specified  in  a  previous  SAVE  case,  a  subsequent  case 
could  specify  "KSHARP  »  1.0E-60"  (for  CDC  computers)  which  would  result  in 
KSHARP  being  omitted  in  the  subsequent  case.  In  many  places  Digital  Datcom 
uses  the  presence  of  a  namelist  for  program  control.  For  example,  the 
program  assumes  a  body  has  been  input  if  the  namelist  B0DY  exists  in  a  case. 
The  effects  of  a  presence  of  a  namelist,  through  case  input  or  a  SAVE  card, 
cannot  be  eliminated  even  if  all  input  values  are  set  to  "UNUSED."  The  only 
exception  to  this  rule  involves  high-lift  and  control  input.  Either  name- 
liat  SYMFLP  or  ASYFLP  may  be  specified  in  a  case,  but  not  both.  In  a  case 


sequence  involving  nsaelist  SYMFLP  and  a  SAVE  card*  followed  by  another  case 
where  ASYFLP  is  specified,  the  ASYFLP  analysis  will  be  perforaed  and  the 
previous  SYMFLP  input  Ignored. 

4.3  DYNAMIC  DERIVATIVES 

Digital  Datcoa  computes  dynamic  derivatives  for  body,  wing,  wing-body, 
and  wing-body-tail  configurations  for  subsonic,  transonic,  and  supersonic 
speeds.  In  addition,  body-alone  derivatives  are  available  at  hypersonic 
speeds.  There  is  no  special  namelist  input  associated  with  dynamic  deriva¬ 
tives.  Use  of  the  DAMP  control  card  discussed  in  Section  3.5  will  initiate 
computation.  If  experlaental  data  are  input,  the  dvnaalc  derivative  methods 
will  employ  the  relevant  experimental  data.  Dynamic  derivative  solutions  are 
provided  for  basic  geometry  only,  and  the  effects  of  high-lift  and  control 
devices  are  not  recognised. 

The  Experimental  data  option  of  the  program  permits  the  user  to  substl- 

j 

tut*  experimental  data  for  key  static  stability  parameters  Involved  in 

i 

dynamic  derivative  solutions  such  as  body  C{,,  wing-body  Cj.,  etc.  Any 
Improvement  in  the  accuracy  of  these  parameters  will  produce  significant 
improvement  in  the  dynamic  stability  estimates.  Use  of  experimental  data 
substitution  for  this  purpose  is  strongly  recommended. 

4.4  TRIM  OPTION 

Digital  Datcou  provides  a  trim  option  that  allows  users  to  obtain  longl- 

l 

tudlnal  trim  data.  Two  types  of  capability  are  provided:  control  device  on 
wing  or  tall  (Section  3.4)  and  the  all-movable  horixontal  stabilizer.  Trim 
with  a  control  device  on  the  wing  or  tail  is  activated  by  the  presence  of  the 
namelist  SYMFLP  (Section  3.4)  and  TRIM  control  card  (Section  3.5)  in  the  same 
case.  Output  consists  of  aerodynamic  increments  associated  with  each  flap 
deflection;  similar  output  is  provided  at  trim  deflection  angles.  The  trim 
output  is  generated  as  follows:  the  undefleeted  total  configuration  moment 
at  each  angle  of  attack  is  compared  with  the  incremental  moments  generated 
from  SYMFLP  input.  Once  the  incremental  moment  is  matched,  the  corresponding 
deflection  angle  is  the  trim  deflection  angle.  The  trim  deflection  is  then 
used  as  the  independent  variable  in  table  look-ups  for  the  remaining  incre¬ 
ments,  such  as  Cl  and  C^.  The  user  should  specify  a  liberal  range  of  flap 
deflection  angles  when  using  the  control  device  trim  option. 


4.5  SUBSTITUTION  OF  EXPERIMENTAL  DATA 

Users  have  Che  option  of  substituting  certain  experimental  data  that 
will  be  used  in  lieu  of  Digital  Datcom  results.  The  experimental  data  are 
used  in  subsequent  configuration  analyses,  e.g.,  body  data  are  used  in  the 
wing-body  and  wing-body-tail  calculations.  Experimental  data  are  input  via 
namelist  EXPRnn,  Figure  11.  All  specified  parameters  must  be  based  on  the 
same  reference  area  and  length  used  by  Digital  Datcom. 

In  the  transonic  Mach  regime,  some  Datcom  methods  are  available  that 
require  user  supplied  data  to  complete  the  calculations.  For  example,  Datcom 
methods  are  given  that  define  wing  C*  /Cl  and  C^./Cl2  although  methods  are 
not  available  for  Cl»  If  the  wing  lift  coefficient  is  supplied  using  experi¬ 
mental  data  substitution,  C;  and  Cq  can  be  calculated  at  each  angle  of 
attack  for  which  Cl  Is  given.  The  additional  transonic  data  that  can  be 
calculated,  and  the  "experimental**  data  required,  are  defined  in  Figure  10. 


SECTION  5 


ADDITIONAL  CONFIGURATION  MODELING  TECHNIQUES 

5.1  HIGH-LIFT  AND  CONTROL  CONFIGURATIONS 

Contrcl-device  input  data  for  symmetrical  and  asymmetrical  deflections 
are  contained  in  namelist  SYMFLP  and  ASYFLP,  respectively.  Analysis  is 
limited  to  either  symmetrical  or  asymmetrical  results  in  any  one  case. 
Multiple  case  runs  involving  SAVE  cards,  may  interchange  symmetrical  and 
asymmetrical  analyses  from  case  to  case.  Only  one  control  device,  on  either 
the  wing  or  horizontal  tail,  may  be  analyzied  per  case.  If  a  wing  or  wing- 
body  case  is  run,  flap  input  automatically  refers  to  the  wing  geometry. 
However,  if  a  wing-body-horizontal-tail  case  is  input,  flap  Input  data  refer 
to  the  horizontal  tail.  Multiple-device  analysis  must  be  performed  manually 
by  using  the  experimental-data  input  option.  Symmetrical  and  asymmetrical 
flap  analyses  (namelists  SYMFLP  and  ASYFLP)  are  not  performed  in  the  hyper¬ 
sonic  speed  regime  (hypersonic  flap  effectiveness  inputs  are  made  via  name- 
list  HYPEFF).  No  distinction  is  made  between  high  lift  devices  and  control 
devices  within  the  program.  For  instance,  trim  data  may  be  obtained  with  any 
device  for  which  the  pitching  moment  increment  is  output,  with  the  exception 
of  leading  edge  flaps.  Jet  flap  analysis  assumes  the  flaps  are  on  the  wing 
and  the  increments  are  for  a  wing-body  configuration. 

5.2  POWER  AND  GROUND  EFFECTS 

Input  parameters  required  to  calculate  the  effects  of  propeller  power, 
jet  power,  and  ground  proximity  on  the  subsonic  longitudinal-stability 
results  are  input  via  namelists  PR0PWR,  JETPWR,  and  GRNDEF .  The  effects  of 
power  or  ground  proximity  on  the  subsonic  longitudinal  stability  results  may 
be  obtained  for  any  wing-body  or  wing-body-horizontal  tail-and/or  vertical- 
tail  configuration.  Output  consists  of  lift,  drag,  and  pitching  moment 
coefficients  that  include  the  effects  of  power  or  ground  proximity.  Ground 
effect  output  may  be  obtained  at  a  maximum  of  ten  different  ground  heights. 
It  should  be  noted  that  the  effects  of  ground  height  usually  become  negli¬ 
gible  when  the  ground  height  exceeds  the  wing  span. 

The  effects  of  ground  proximity  on  a  wing-body  configuration  with  sym¬ 
metrical  flaps  can  be  calculated  for  as  many  as  nine  flap  deflections  at  each 
ground  height.  The  required  data  are  input  via  namelists  GRNDEF  and  SYMFLP. 


5.3  LOW-ASPECT-RATIO  WING  OR  WING- BODY 

The  Datcom  provides  special  methods  to  analyze  low  aspect  ratio  wing  and 
wing-body  combinations  {lifting-body  vehicles)  in  the  subsonic  speed  regime. 
Parameters  required  to  calculate  the  subsonic  longitudinal  and  lateral 
results  for  lifting  bodies  are  input  via  namelist  LARWB.  Digital  Datcom 
output  provides  longitudinal  coefficients  C^,  Cq,  Cy,  C^,  and  Cn,  and  the 
derivatives  C^,  C^,  Cyg,  and  Ca  . 

5.4  TRANSVERSE- JET  CONTROL  EFFECTIVENESS 

A  flat  plate  equipped  with  a  transverse- jet  control  system  and  corre¬ 
sponding  input  data  requirements  for  namelist  TRNJET  is  shown  in  Figure  21. 
The  free  stream  Mach  number,  Reynolds  number,  and  pressure  are  defined  via 
namelist  FLTC0N,  Figure  3.  Estimates  for  the  required  control  force  can  be 
made  on  the  assumption  that  the  center  of  pressure  is  at  the  nozzle.  The 
predicted  center  of  pressure  location  is  calculated  by  the  program  and 
obtained  by  dumping  the  JET  array.  If  the  calculated  center  of  pressure 
location  disagrees  with  the  assumption,  a  refinement  of  input  data  may  be 
necessary. 

5.5  FLAP  CONTROL  EFFECTIVENESS  AT  HYPERSONIC  SPEEDS 

A  flat  plate  with  a  flap  control  is  shown  in  Figure  22  along  with  input 
namelist  HYPFLP.  Force  and  moment  data  are  predicted  assumming  a  two- 
dimensional  flow  field.  Oblique  shock  relations  are  used  in  describing  the 
flow  field. 
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SECTION  6 


DEFINITION  OF  OUTPUT 


Digital  Datcom  results  are  output  at  the  Mach  numbers  specified  in  name- 
list  FLTC0N.  At  each  Mach  number,  output  consists  of  a  general  heading, 
reference  parameters,  input  error  messages,  array  dumps,  and  specific  aero¬ 
dynamic  characteristics  as  a  function  of  angle  of  attack  and/or  flap  deflec¬ 
tion  angle.  Separate  output  formats  are  provided  for  the  following  sets  of 
related  aerodynamic  data:  static,  longitudinal  and  lateral  stability,  dynamic 
derivatives,  high  lift  and  control,  trim  option,  transverse-jet  effective¬ 
ness,  and  control  effectiveness  at  hypersonic  speeds.  Since  computer  output 
is  limited  symbolically,  definitions  for  the  output  symbols  used  within  the 
related  output  sets  are  given.  The  Datcom  engineering  symbol  follows  the 
output  symbol  notation  when  appropriate.  Unless  otherwise  noted,  all  results 
are  presented  in  the  stability  axis  coordinate  system. 


6.1  STATIC  AND  DYNAMIC  STABILITY  OUTPUT 

The  primary  outputs  of  Digital  Datcom  are  the  static  and  dynamic 
stability  data  for  a  configuration.  An  example  of  this  output  is  shown  in 
Figure  25.  Definitions  of  the  output  notations  are  given  below. 

6.1.1  General  Headings 

Case  identification  information  is  contained  in  the  output  heading 
and  consists  of  the  following:  the  version  of  Datcom  from  which  the  program 
methodologies  are  derived,  the  type  of  vehicle  configuration  (e.g.  body  alone 
or  wing-body)  for  which  aerodynamic  characteristics  are  output,  and  supple¬ 


mental  user-specified  case  identification  information  if  the  CASEID  control 
card  is  used. 


6.1.2  Reference  Parameters 

Reference  parameters  and  flight-condition  output  are  defined  as  follows: 

o  MACH  NUMBER  -  Mach  at  which  output  was  calculated.  This  parameter  is 
user-specified  in  namelist  FLTC0N,  or  calculated  from  the  altitude 
and  velocity  Inputs.  ! 

o  ALTITUDE  -  Altitude  (if  user  jinput)  at  which  Reynolds  number  was 
calculated.  This  optional  parameter  is  user  specified  in  namelist 
FLTC0N. 
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FIGURE  25  DIGITAL  DATCOM  STATIC  AND  DYNAMIC  STABILITY  OUTPUT 


o  VELOCITY  -  Freestream  velocity  (if' user  input)  at  which  Mach  number 
and  Reynolds  number  was  calculated.  This  optional  parameter  is  user 
specified  in  namelist  FLTC0N. 

o  PRESSURE  -  Freestream  atmospheric  pressure  at  which  output  was 
calculated  (function  of  altitude).  This  parameter  can  also  be 
user  specified  in  namelist  FLTC0N. 

o  TEMPERATURE  -  Freestream  atmospheric  temperature  at  which  output 
was  calculated  (function  of  altitude).  This  parameter  can  also 
be  user  specified  in  namelist  FLTC0N. 

o  REYNOLDS  NO.  -  This  flight  condlMun  parameter  is  the  Reynolds 
number  per  unit  length  an'1  is  user-specified  (or  computed)  in 
namelist  FLTC0N. 

o  REF.  AREA  -  Digit?1  >atcom  aerodynamic  characteristics  are  based 
wt*  “hi~  ref<-  :<-nce  area.  It  is  either  user-specified  In  namelist 
0PTINS  or  is  equal  to  the  planform  area  of  the  theoretical  wing. 

o  REFERENCE  LENGTH  -  LONG.  -  The  Digital  Datcom  pitching  moment  coef¬ 
ficient  is  based  on  this  reference  length.  It  is  either  user-speci¬ 
fied  in  namelist  0PTINS  or  is  equal  to  the  mean  aerodynamic  chord 
of  the  theoretical  wing. 

o  REFERENCE  LENGTH  -  LAT.  -  The  Digital  Datcom  yawing-moment  and 
rolling- moment  derivatives  are  based  on  this  reference  length. 
It  is  either  user-specified  in  namelist  0PTINS  or  is  set  equal 
to  the  wing  span. 

°  MOMENT  REF.  CENTER  -  The  moment  reference  center  location  for  vehicle 
moments  (and  rotations).  It  is  user-specified  in  namelist  SYNTHS  and 
output  as  XCG  (HORIZ)  and  ZCG  (VERT). 

o  ALPHA  -  This  is  Che  angle-of-attack  array  that  is  user  specified 
in  namelist  FLTC0N.  The  angles  are  expressed  in  degrees* 


6.1.3  Static  Longitudinal  and  Lateral  Stability 


Not  all  of  the  static  aerodynamic  characteristics  shown  in  Figure  25 


are  calculated  for  each  combination' of  vehicle  configuration  and  speed 
regime,  because  Datcom  methods  are  not  always  available.  Aerodynamic  char¬ 


acteristics  that  are  available  as  output  from  Digital  Datcom  are  presented  in 
Table  2  as  a  function  of  vehicle  configuration  and  speed  regime.  Additional 


constraints  are  imposed  on  some  derivatives;  the  user  should  consult  the 
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Methods  Summary  in  Section  1  of  the  USAF  Stability  and  Control  Datcom  Hand¬ 
book.  The  stability  derivatives  are  expressed  per  degree  or  per  radian  at 
the  users  option  (see  Section  3.5). 

o  CD  -  Cjj  -  Vehicle  drag  coefficient  based  on  the  reference  area  and 
presented  as  a  function  of  angle  of  attack*  If  Datcom  methods  are 
available  to  calculate  Cqq  but  not  to  calculate  Cp  versus  a,  the 
value  of  Cd0  is  printed  as  output  at  the  first  alpha*  Cp  is  posi¬ 
tive  when  the  drag  is  an  aft  acting  load* 

o  CL  -  Cl  -  Vehicle  lift  coefficient  based  on  the  reference  area  and 
presented  as  a  function  of  angle  of  attack.  C^  is  positive  when 
the  lift  is  an  up  acting  load. 

o  CM  -  Cm  -  Vehicle  pitching-moment  coefficient  based  on  the  reference 
area  and  longitudinal  reference  length  and  presented  as  a  function  of 
angle  of  attack.  Positive  pitching  moment  causes  a  nose-up  vehicle 
rotation. 

o  CN  -  Cjj  -  Vehicle  (body  axis)  normal-force  coefficient  based ‘on  the 
reference  area  and  presented  as  a  function  of  angle  of  attack.  Cjtj'' 
is  positive  when  the  normal  force  is  in  the  +Z  direction.  Refer  to 
Figure  5  for  Z-axis  definition. 

o  CA  —  C^  —  Vehicle  (body  axis)  axial-force  coefficient  based  on  the 
reference  area  and  presented  as  a  function  of  angle  of  attack. 
is  positive  when  the  axial  force  is  in  the  +X  direction.  Refer  to 
Figure  5  for  X-axis  definition. 

o  XCP  -  Xc>p>  -  The  distance  between  the  vehicle  moment  reference 
center  and  the  center  of  pressure  divided  by  the  longitudinal  refer¬ 
ence  length.  Positive  Xc.p.  is  a  location  forward  of  the  center  of 
gravity.  If  output  is  given  only  for  the  first  angle  of  attack,  or 
for  those  cases  where  pitching  moment  (Cg^is  not  computed,  the 
value(s)  define  the  aerodynamic-center  location;  l.e.,  Xc#p>  » 
dCn/dCL  -  (XCG-Xac)  /c. 

o  CLA  -  Cl^  -  Derivative  of  lift  coefficient  with  respect  to  alpha. 
If  Ci,a  is  output  versus  angle  of  attack,  these  values  correspond 
to  numerical  derivatives  of  the  lift  curve.  When  a  single  value  of 
is  output  at  the  first  angle  of  attack,  this  output  is  the 
linear-lirt-region  derivative.  Cia  is  based  on  the  reference  area. 


94 


o  CM A  -  Cma  -  Derivative  of  the  pitching-moment  coefficient  with 
respect  to  alpha.  If  is  output  versus  angle  of  attack,  the 
values  correspond  to  numerical  derivatives  of  the  pitching-moment 
curve.  When  a  single  value  of  Cma  is  output  at  the  first  angle 
of  attack,  this  output  is  the  linear-lift-region  derivative.  Cn,a  is 
basea  on  the  reference  area  and  longitudinal  reference  length, 
o  CYB  -  Cyg  ~  Derivative  of  side-force  coefficient  with  respect  to 
sideslip  angle.  When  Cyg  is  defined  independent  of  the  angle  of 
attack,  output  is  printed  at  the  first  angle  of  attack.  Cyg  is 
based  on  the  reference  area. 

o  CNB  -  Cn  -  Derivative  of  yawing-moment  coefficient  with  respect 

P 

to  sideslip  angle.  When  Cn  is  defined  independent  of  angle  of 

P 

attack,  output  is  printed  at  the  first  angle  of  attack.  Cn,  is 

M 

based  on  the  reference  area  and  lateral  reference  length, 
o  CLB  -  Cjt  -  Derivative  of  rolling-moment  coefficient  with  respect 

P 

to  sideslip  angle  presented  as  a  function  of  angle  of  attack. 
C^g  is  based  on  the  reference  area  and  lateral  reference  length, 
o  Q/QINF  -  qH/^oo  -  Ratio  of  dynamic  pressure  at  the  horizontal  tail  to 
the  freestream  value  presented  as  a  function  of  angle  of  attack. 
When  a  single  value  of  q^^oo  is  output  at  the  first  angle  of  attack, 
this  output  is  the  linear-lift-region  value, 
o  EPSLON  -  «n  -  Downwash  angle  at  horizontal  tail  expressed  in  degrees. 
Downwash  angle  has  the  same  algebraic  sign  as  the  lift  coefficient. 
Positive  downwash  implies  that  the  local  angle  of  attack  of  the 
horizontal  tall  is  less  than  the  free-stream  angle  of  attack, 
o  D( EPSLON) /D( ALPHA)  -  d€/^a  -  Derivative  of  downwash  angle  with 
respect  to  angle  of  attack.  When  a  single  value  of  D(EPSLON)/ 
D(ALPHA)  is  output  at  the  first  angle  of  attack,  it  corresponds  to 
the  linear-lift-region  derivative. 

6.1.4  Dynamic  Derivatives 

Not  all  of  the  dynamic  derivatives  shown  in  Figure  25  are  calculated  for 
each  combination  of  vehicle  configuration  and  speed  regime  because  of  Datcom 
limitations.  Aerodynamic  characteristics  that  are  available  as  output  from 
Digital  Datcom  are  presented  in  Table  2  as  a  function  of  vehicle  configura¬ 
tion  and  speed  regime.  See  the  Datcom  Handbook,  Section  1,  for  additional 
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restrictions.  Dynamic  stability  derivatives  are  expressed  per  degree  or  per 
radian  at  the  users  option  (see  Section  3.5). 

o  CLQ  -  Cl  "  dCL/d(qc72V  )  -  Vehicle  pitching  derivative  based  on 

q  00 

the  product  of  reference  area  and  longitudinal  reference  length, 
o  CMQ  -  -  dCflj/^qc/ZV^)  -  Vehicle  pitching  derivative  based  on 

the  product  of  reference  area  and  the  square  of  the  longitudinal 
reference  length. 

o  CLAD  -  Cj^  ■  dCL/dioc/ZVgg)  -  Vehicle  acceleration  derivative  based 
on  the  product  of  reference  area  and  longitudinal  reference  length, 
o  CMAD  -  Cn^  •  dCm/d(ac/2Vgo)  -  Vehicle  acceleration  derivative  based 
on  the  product  of  reference  area  and  the  square  of  the  longitudinal 
reference  length. 

o  CLP  -  Cjp  ■  dCi/d( pb/2Vao)  -  Vehicle  rolling  derivative  based  on 
the  product  of  reference  area  and  the  square  of  the  lateral  reference 
length. 

o  CYP  -  Cyp  ■  dCy/d(pb/2V00)  -  Vehicle  rolling  derivative  based  on 
the  product  of  reference  area  and  lateral  reference  length, 
o  CNP  -  C„p  ■  dCn/d(pb/2V00)  -  Vehicle  rolling  derivative  based  on 
the  product  of  reference  area  and  the  square  of  the  lateral  reference 
length. 


o  CNR  -  C„r  ■  dCn/d(rb/2VaB)  -  Vehicle  yawing  derivative  based  on  the 
product  of  reference  area  and  the  square  of  the  lateral  reference 
length. 


o  CLR  -  Clr  -  dCt/d( rb/2Vae)  -  Vehicle  rolling  derivative  based  on  the 
product  of  reference  area  and  the  square  of  the  lateral  reference 
length. 

6.1.5  High  Lift  and  Control 

This  output  consists  of  two  basic  categories:  symmetrical  deflection 
of  high  lift  and/or  control  devicec ,  and  asymmetrical  control  surfaces.  The 
high  lkft/control  data  follow  the  same  sign  convention  as  the  static  aerody¬ 
namic  coefficients.  Available  output  is  presented  in  Table  3  as  a  function 
of  speed  regime  and  control  type .  Users  are  urged  to  consult  the  Datcom  for 
limitations  and  constraints  imposed  upon  these  characteristics.  Output 
obtained'  from  symmetrical  flap  analysis  are  as  follows. 


o  DELTA  -  <5f  -  Control-surface  streamwise  deflection  angle.  Positive 
trailing  edge  down.  Values  of  this  array  are  user-specified  in 
namelist  SYMFLP. 

o  D(CL)  -  A  Cl  -  Incremental  lift  coefficient  in  the  linear-lift  angle- 
of-attack  range  due  to  deflection  of  control  surface.  Based  on 
reference  area  and  presented  as  a  function  of  deflection  angle. 

o  D(CM)  -  ACffl  -  Incremental  p1 tching-moment  coefficient  due  to  control 
surface  deflection  valid  in  the  linear  lift  angle-of-attack  range. 
Based  on  the  product  of  reference  area  and  longitudinal  reference 
length.  Output  is  a  function  of  deflection  angle. 

o  D(CL  MAX)  -  ACi  -  Incremental  maximum-lift  coefficient.  Based 
Lmax 

on  reference  area  and  presented  as  a  function  of  deflection  angle. 

o  D(CD  MIN)  -  ACn  -  Incremental  minimum  drag  coefficient  due  to 
^m  i  n 

control  or  flap  deflection.  Based  on  reference  area  and  presented  as 
a  function  of  deflection  angle. 

o  D(CDI)  -  ACq^  -  Incremental  induced-drag  coefficient  due  to  flap 
deflection  based  on  reference  area  and  presented  as  a  function  of 
angle-of-attack  and  deflection  angle. 

o  (CLA)D  -  (Cj^)^  “  Lift-curve  slope  of  the  deflected,  translated 
surface  based  on  reference  area  and  presented  as  a  function  of 
deflection  angle. 

o  (CH)A  -  Cha  -  Control-surface  hinge-moment  derivative  due  to  angle 
of  attack  based  on  the  product  of  the  control  surface  area  and  the 
control  surface  chord,  ScCc.  A  positive  hinge  moment  will  tend 
to  rotate  the  flap  trailing  edge  down. 

o  (CH)D  -  -  Control-surface  hinge-moment  derivative  due  to  control 

deflection  based  on  the  product  of  the  control  surface  area  and  the 
control  surface  chord.  A  positive  hinge  moment  will  tend  to  rotate 
the  flap  trailing  edge  down. 

Output  obtained  from  asymmetrical  control  surfaces  are  given  below. 

Left  and  right  are  related  to  a  forward  facing  observer; 

o  DELTAL  -  6^  -  Left  lifting  surface  streamwise  control  deflection 
angle.  Positive  trailing  edge  down.  Values  in  this  array  arc 
tiser-8pecif led  in  namelist  ASYFLP. 
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o  DELTAR  -  i R  -  Right  lifting-surface  streamwlse  control  deflection 
angle.  Positive  trailing  edge  down.  Values  in  this  array  are 
user-specified  in  namelist  ASYFLP. 

o  XS/C  -  xg/c  -  Streamwise  distance  from  wing  leading  edge  to  spoiler 
lip.  Values  in  this  arr«y  are  input  via  namelist  ASYFLP,  Figure  19. 

o  HS/C  -  h8/c  -  Projected  height  of  spoiler  measured  from  and  normal 
to  airfoil  mean  line.  Values  in  this  array  are  input  via  namelist 
ASYFLP. 

o  DD/C  -  ^j/c  -  Projected  height  of  deflector  for  spoiler-slot- 
deflector  control.  Values  in  this  array  are  input  via  namelist 
ASYFLP. 

o  DS/C  -  5g/c  -  Projected  height  of  spoiler  control.  Values  in  this 
array  are  input  via  namelist  ASYFLP. 

o  (CL)  ROLL  -  C £  -  Incremental  rolling  -  moment  coefficient  due  to 
asymmetrical  deflection  of  control  surface  based  on  the  product  of 
reference  area  and  lateral  reference  length.  Positive  rolling  moment 
is  right  wing  down. 

o  CN  -  Cn  -  Incremental  yawing-moment  coefficient  due  to  asymmetrical 
deflection  of  control  surface  based  on  the  product  of  reference  area 
and  lateral  reference  length.  Positive  yawing  moment  is  nose  right. 
6.1.6  Trim  Option 

Th.  Digital  Datcom  trim  option  provides  subsonic  lon<'?rud.'nal  character¬ 
istics  at  the  calculated  trim  deflection  angle  of  the  control  device.  The 
trim  calculations  assume  unaccelerated  flight;  l.e.,  the  static  pitching 
moment  is  set  to  zero  without  accounting  for  any  contribution  from  a  non-zero 
pitch  rate.  Trim  output  is  also  provided  for  an  all-movable  horizontal 
stabilizer  at  subsonic  speeds.  These  data  include  untrimmed  stabilizer 
coefficients  Cp,  Cj.,  C,,  and  the  hinge  moment  coefficient;  stabilizer 
trim  Incidence  and  trimmed  stabilizer  coefficients  Cp,  CL,  C, ,  and  the 
hinge-moment  coefficient;  wing-body-tail  Cp  and  Cj.  with  stabiliser  at 
trim  deflection  angle.  Additional  Digital  Datcom  symbols  used  in  output  are 
as  follows : 

o  HH  -  Stabilizer  hinge-moment  coefficient  based  on  the  product  of 
reference  area  and  longitudinal  reference  length.  Positive  hinge 
moment  will  tend  to  rotate  the  stabilizer  leading  edge  up  and 
trailing  edge  down. 
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o  ALIHT  -  Stabilizer  Incidence  required  to  trim  expressed  in  degrees. 

Positive  incidence,  or  deflection,  is  trailing  edge  down. 

The  all-movable  horizontal  stabilizer  trim  output  is  {resented  as  a 
function  of  angle  of  attack 

6.1.7  Control  at  Hypersonic  Speeds 

Two  types  of  control  analyses  are  available  at  hypersonic  speeds.  They 
are  transverse- jet  control  and  flap  effectiveness. 

Data  output  from  the  hypersonic  flap  methods  are  incremental  normal-  and 
axial-force  coefficients,  associated  hinge  moments,  and  center-of-pr^.ssure 
location.  These  data  are  found  from  the  local  pressure  distributions  on  the 
flap  and  in  regions  forward  of  the  flap.  The  analysis  includes  the  effects 
of  flow  separation  due  to  windward  flap  deflection.  This  is  done  by  provid¬ 
ing  estimates  for  separation  induced-oressures  forward  of  the  flap  and 
reattachement  on  the  flap.  The  user.*  aay  specify  laminar  or  turbulent 
boundary  layers. 

The  transverse  control  jet  method  requires  a  user-specified  time  history 
of  local  flow  parameters  and  control  force  required  to  trim  or  maneuver. 
With  these  data,  the  minimum  jet  plenum  pressure  necessary  to  induce  separa¬ 
tion  is  calculated.  This  minimum  jet  plenum  pressure  is  then  employed  to 
calculate  the  nozzle  throat  diameter  and  the  jet  plenum  pressure  and  pro¬ 
pellant  weight  requirements  to  trim  or  maneuver  the  vehicle.  Typical  output 
can  be  seen  in  example  problem  10. 

6.1.8  Auxiliary  and  Partial  Output 

Auxiliary  outputs  consist  of  drag  breakdown  data,  and  basic  configura¬ 
tion  geometric  properties.  Partial  outputs  consist  of  component  and  vortex 
Interference  factors,  effect  of  geometric  parameters  (e.g.,  dihedral  and  wing 
twist)  on  static  and  dynamic  characteristics,  canard  effective  downwash,  data 
for  transonic  fairings  and  Intermediate  data  that  require  user  supplied 
data  to  complete  (e.g.  C*  /C.^).  Typical  output  is  shown  in  Figure  26. 

6.1.9  Effective  Downwash 

Datcom  methods  for  configurations  where  the  forward  lifting-surface  span 
is  lens  than  1.5  times  the  aft  lifting-surface  span  do  not  explicitly  provide 
estimates  for  either  the  downwash  angle  or  gradlant.  However,  Digital  Datcom 
provides  "effective”  values  fcr  these  quantities.  The  canard  effective 


downwash  angle  and  gradient  are  defined  as  downwash  data  required  to  produce 
the  correct  wing-body-tail  lift  characteristics  when  applied  to  conventional 
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configuration  equations.  The  effective  downwash  gradient,  dt/du,  is  found  by 
equating  the  right  hand  sides  of  Datcom  equat  jns  4.5.i.l-a  ana  4.5.1. 1— b • 
The  effective  downwash  angle,  €,  is  found  by  equating  the  right  hand  sides  of 
Datcom  equations  4.5.1.2-a  and  4.5.1.2-b. 

6.2  DIGITAL  DATCOM  SYSTEM  OUTPUT 

Execution  of  Digital  Datcom  will  produce  a  series  of  messages  and  data 
in  addition  to  the  results  previously  discussed.  This  information  falls  into 
three  categories:  ■  input  diagnostics  and  error  analysis,  extrapolation 
warning  messages,  and  Airfoil  Section  Module  output.  In  addition  to  these 
outputs,  an  optional  listing  of  the  case  input  namelist  data  is  available 
by  using  the  NAMELIST  control  card  (see  Section  3.5). 

Additional  output  may  be  obtained  by  using  the  DUMP  and  PART  control 
cards.  When  the  DUMP  option  is  exercised,  the  contents  of  user  specified 
data  blocks  are  output  prior  to  the  conventional  aerodynamic  characteristics 
output.  A  list  of  the  arrays  and  variables  stored  in  each  data  block  is 
presented  in  Appendix  C. 

6.2.1  Input  Error  Analysis 

An  input  diagnostic  module  (C0NERR)  checks  all  data  in  the  input 
stream  prior  to  execution  of  any  other  Digital  Datcom  module.  This  module 
checks  all  namelist  and  control  cards  and  flags  any  errors.  C0NERR  head¬ 
ings  and  error  messages  are  designed  to  be  self  explanatory.  All  input  cards 
are  listed  and  any  cards  containing  errors  have  the  appropriate  message 
written  immediately  to  the  right  of  the  card.  An  explanation  of  the  seven 
messages  that  can  be  generated  by  C0NERR  are  given  in  Table  14.  C0NERR 
will  not  correct  any  errors  and  the  program  will  attempt  to  execute  each  case 
using  the  data  as  input  by  the  user. 

Prior  to  case  execution,  additional  input  error  analysis  is  conducted 
to  insure  that  all  namelists  essential  to  the  case  are  present.  This  analy¬ 
sis  will  abort  only  those  cases  missing  an  essential  namelist.  The  messages 
that  can  be  produced  by  this  analysis  are  given  in  Table  15. 

6.2.2  Extrapolation  Messages 

Extrapolation  messages  are  produced  when  the  independent  variable  range 
of  the  Datcom  figures  (nomagraphs/design  charts)  have  been  exceeded.  These 
mesages  identify  the  number  of  the  figure  involved,  the  independent  variable 
values  currently  being  used,  the  resultant  value  of  the  dependent  variable, 
the  type  of  extrapolation  that  was  used  to  generate  the  dependent  variable. 
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and  the  name  of  the  table  look-up  routine  and  the  subroutine  that  contains 
the  figure*  They  are  printed  primarily  to  alert  users  when  the  normal  limi 
of  Datcom  figures  has  been  exceeded  so  that  the  user  can  determine  the 
credibility  of  the  results.  The  messages  are  listed  at  the  end  of  the  case 
output.  Extrapolation  message  interpretation  is  illustrated  in  Figure  27. 
The  extrapolati in  mesages  are  written  to  a  computer  system  "scratch  tape"  as 
they  are  generated.  At  the  conclusion  of  the  case  they  are  read  and  sorted 
by  figure  number  within  each  program  overlay.  In  this  way  all  extrapolations 
for  a  single  figure  produced  in  a  method  module  are  output  together  for 
convenience.  Note  that  these  extrapolation  messages  are  not  necessarily 
output  in  their  order  of  occurance  in  the  program. 

6.2.3  Airfoil  Section  Module 

The  Airfoil  Section  Module  is  executed  whenever  airfoil  section  charac¬ 
teristics  are  to  be  calculated.  Output  consists  of  section  coordinates  and  a 
listing  of  the  calculated  section  characteristics. 


The  following  example  is  a  hypothetical  extrapolation  warning  message 
created  to  illustrate  the  Digital  Datcom  technique. 

EXTRAPOLATION  ACS SAGE  SUMMARY 


OVERLAY  FIGURE  NUMBER 
SUBROUTINE'! 


FINAL  RESULT 


TYPE  OF  EXTRAPOLATION  (LOWER  UPPER) 
FIGURE  LIMITS  (LOWER  UPPER) 
INDEPENDENT  VARIASLES 


5  12  1-2? 
TLIN3X  3UPLAT 


LAST  UAL  QUADRTIC  LINEAR  QUADRTIC  LAST  UAL  LAST  UAL 

1  OOE+OO  8  OOEfOl  -2  OOE+Ol  i  OOEtOl  0.  I  OOEfOO 

1  0301 JE-  02  B  31203E+00  **  6. 24200E+01  **  5  5BA03E-01 


.001 

(pstOeg)  «H 
•000< 


SUBSONIC  STEEDS 
\n 

10  40 


Datcom  figure  5.1.2.1-27  is  used  to  aid  the  extrapolation  message 
interpretation. 


Step  1.  Associate  the  Datcom  figure 
variables  with  the  Digital  Datcom 
variables  XI,  X2,  X3,  by  comparing 
lower  and  upper  limit  values  with  the 
limits  shown  on  the  Datcom  figure. 

In  this  example: 

XI  corresponds  to  A 
X2  corresponds  to  Ac^ 

X3  corresponds  to  A 

Step  2.  From  Step  1  determine  the 
variable  that  relates  the  sub-figures 
(a),  (b) ,  and  Cc) . (i.e.  A  or  X3) .  If 
this  variable  lies  within  the  table 
limits.  Interpolation  between  two  of  the 
figures  may  be  required.  In  this  exam¬ 
ple  X3  ■  .559.  Thus  Interpolation  is 
performed  between  figures  (a)  and  (b). 
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Step  3.  Extrapolate  the  variables 
according  to  the  type  of  extrapolation 
given  in  the  message.  In  this  example 
figures  (a)  and  (b)  are  extrapolated  on 
variables  XI  (A)  and  X2(Ac/2^*  Since 
the  extrapolation  technique  is  general, 
only  figure  (b)  extrapolation  will  be 


demonstrated. 

FIGURE  27  EXTRAPOLATION  MESSAGE  INTERPRETATION 
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Cutout  A  shows  a  dashed  curve  added  to 
figure  (t>)  illustrating  the  quadrat- 
ical lv  extrapolated  XI  variable  to  8.31. 
Next,  the  dashed  curve  is  extrapolated 
quadratically  with  a  solid  line  to  the 
X2  value  of  62.4. 

Step  4.  Figure  (a)  is  extrapolated  as 
outlined  above.  The  extrapolated  values 
for  figures  (a)  and  (b)  are  then  used 
to  interpolate  yielding  the  final  result 
of  -.0138. 


CUTOUT  A 


This  extrapolation  information  is  written  to  logical  unit  12  for  pro¬ 
cessing  by  overlay  57.  The  format  is  as  follows: 


23  3  3 

1L.IN3X  SUH.  AT 
. 83120E+01 
.  62420E+02  . 

.558601+00  0. 

.  1038 IE-  01 
999999999 


5. 1.2. 1-27 

100001101  80000E+01  0  2 

2000 Of.  102  60000E102  1  2 

10000E+01  0  0 


Line  1:  Overlay  number,  number  of  four  character  words  for  figure  number, 

and  number  independent  variables. 


Line  2:  Subroutines  and  figure  number 

Lines  3-5:  Extrapolation  data  for  each  independent  variable: 

Independent  variable;  lower  limit;  upper  limit;  type  of 
extrapolation,  lower  and  upper,  where 
-1  =  not  required 
0  =  use  last  value 

1  =  linear 

2  =  quadratic 

Line  6:  Final  result 


Line  7:  End  of  extrapolation  messages  mark  (written  from  overlay 

57  prior  to  dump  of  extrapolation  messages).  Used  to 
signify  end  of  extrapolation  messages  for  the  case. 

FIGURE  27  EXTRAPOLATION  MESSAGE  INTERPRETATION 
(CONCLUSION) 
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SECTION  7 
EXAMPLE  PROBLEMS 

Eleven  sample  problems  have  been  selected  to  illustrate  the  modeling 
techniques  described  in  Section  4  as  well  as  the  use  of  the  input  namelist 
and  control  cards. 

The  paragraphs  below  describe  each  of  the  example  problems  selected  for 
illustrating  the  program  setup  of  the  configurations  described  in  Sections  4 
and  5.  The  input  data  for  each  example  problem  is  presented,  and  the  com¬ 
plete  output  is  presented  in  the  microfiche  supplement  to  this  report. 
7.1  EXAMPLE  PROBLEM  1 

Figure  28  shows  three  body  configurations  along  with  selected  X  coordi¬ 
nates  where  shape  parameters  would  be  specified.  Notice  the  concentration  of 
points  used  to  define  curvature  and  abrupt  changes  in  body  contours.  Config¬ 
uration  (c)  is  chosen  as  the  Problem  1  example  to  illustrate  the  body  alone 
analysis  at  all  speed  regimes.  Subsonic  body  analyses  are  obtained  for  an 
approximate  axisymmetric  body  and  for  a  cambered  body. 

A  summary  of  the  four  cases  in  problem  1  is  given  below: 

Case  No.  Configuration  Mach  No.  Comments 

1  Body  0.60  Axisymmetric  solution 

2  Body  0.60  Cambered  solution 

3  Body  0.9,1.40,2.5  Supersonic  analysis 

at  Mach  No.  1.4  and 
2.5 

4  Body  2.5  Hypersonic  analysis 

This  problem  illustrates  the  use  of  the  CASEID,  DUMP  CASE,  SAVE,  and 
NEXT  CASE  control  cards. 
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SFLTCON  NMACH *1.0, MACH (1)-0.60,NALPHA-11. ,  ALSCHD (l)--6. 0,-4. 0,-2. 0,0.0, 
4.0,8.0,12.0, 16.0,20. 0,24. 0,RNNUB(1) -4. 28E6S 
SOPTI NS  SREF-8.85,CBARR*2.46,BLREF"4.28$ 

SSYNTHS  XCG-4. 14.ZCG  —  0.20$ 

SBOOY  NX-10.0, 

X(l) -0.0,0. 258,0. 589, 1.26, 2. 26,2. 59, 2. 93, 3. 59, 4. 57,6. 26, 

S ( 1 ) -0.0, 0.08 0,0. 160, 0,323, 0.7 51, 0.883, 0.939, 1.032, 1.032, 1.032, 

P(l) -0.0, 1.00, 1.42, 2. 01, 3. 08, 3. 34, 3. 44, 3. 61, 3. 61.3.61S 
$300 Y  BNOSE-1 . , BLN-2 . S9,BLA-3.67$ 

CASEIO  APPROXIMATE  AXISYMMETRIC  BODY  SOLUTION,  EXAMPLE  PROBLEM  1,  CASE  1 
SAVE 

DUMP  CASE 
NEXT  CASE 

SBOOY  ZU(l)— . 595, -.476, -.372,-. 138, 0.200,. 334,. 343,. 34 3,. 343,. 343, 

ZL(1)— . 595, -.715, -.754, -.805, -.868, -.868, -.868,-. 868, -.868,  -.8  68 
CASEIO  ASYMMETRIC  (CAMBERED)  BODY  SOLUTION,  EXAMPLE  PROBLEM  1,  CASE  2 
SAVE 

NEXT  CASE 

SFLTCCN  NMACH-3 . 0,MACH (1) -0.90, 1.40, 2. 5, RNNU8 (1)-6.4E6,9.96E6,17.8E6$ 
SAVE 

CASEIO  ASYMMETRIC  (CAMBERED)  BODY  SOLUTION,  EXAMPLE  PROBLEM  1,  CASE  3 
NEXT  CASE 

SFLTCON  NMACH -1.0, MACH (l)-2. 5, RNNUB(1)-17.86E6, HYPERS*. TRUE.S 
SBOOY  DS-O.OS 

CASEIO  HYPERSONIC  BODY  SOLUTION,  EXAMPLE  PROBLEM  1,  CASE  4 
NEXT  CASE 


Zii  (FT) 


I 


BODY  INFORMATION  (CONFIGURATION  0 

P(FT)  R(FT) 


X  (FT) 

SIFT*) 

0.0 

0.0 

0450 

0.000 

0.509 

0.160 

1.26 

0.323 

246 

0.751 

2.59 

0.883 

2.93 

0.939 

3.59 

1.032 

4.® 

1.032 

646 

1.032 

0.0 

0.0 

1.00 

0.186 

1.42 

0406 

2.01 

0.424 

3.08 

0.533 

344 

0.533 

3.44 

0.533 

341 

0.533 

3.61 

0.533 

341 

0433 

-0.595 

-0.47$ 

-0472 

-0J38 

+0400 

0434 

0443 

0443 

0443 

0443 


Zl(FT) 

-0.595 

-0.715 

-0.754 

-0405 

-0460 

-0460 

-0460 

-0460 

-0460 

-0460 


FIGURE  28  BODV  MODELING  AND  EXAMPLE  PROBLEM  1  BODY  DATA 


7.2  EXAMPLE  PROBLEM  2 


Wing  alone  models  for  straight-tapered  and  nonstraight-tapered  planforms 
are  shown  in  Figure  29.  The  root  and  tip  airfoil  sections  differ  as  shown  in 
in  Figure  30;  therefore  average  values  of  section  data  are  used  where  appro¬ 
priate.  Calculation  and  determination  of  section  input  characteristics  are 
from  the  procedure  and  figures  of  Appendix  B.  These  input  variables  are  also 
summarized  in  Figure  30.  The  configuration  analysis  consists  of: 


Case  No. 
1 


2 

3 


Configuration 
Exposed  wing 

Exposed  wing 
Exposed  wing 


Mach  No. 
0.6,0.9,1.40 
2.5 
0.60 
0.60 


Comments 

Straight-tape red-wing 
dump  A  array 
Cranked  wing 
Double  delta 


This  problem  also  illustrates  the  control  of  program  looping  using  the 
variable  L00P  in  namelist  FLTC0N  to  obtain  the  flight  conditions.  Note  that 
cases  2  and  3  use  the  same  inputs  to  FLTC0W,  but  L0^P  is  changed  from  2  to  3. 


SFLTCON  NHACH*4.0*HACH< 1 ) *0.60*0.90* 1 . 40 *2. 30 (LOOP* I . *NALT*4.0* 

ALT  < 1) >0 . . 2000 . • 40000 . . 90000 . . HYPERS  > . FALSE . . 

NALPHA* 11. tALSCHD (l)*-6.0*-4.0* -2. 0*0. 0*2. 0*4. 0*8. 0*12. 0*16. 0*20. 0*24. 04 
SOPTINS  SREF *6 . 85 • CBARP « 2 . 46 • BLREF *4.284 
tSYNTHS  XH»3.61*ZU«-.80.ALIW*2.0.XCC*4.14S 

SWCPLNF  CHRDTP»0.64*SSPNE* 1 .39>SSPN*1 .59*CHRDR*2.90t SAVSI *33.0* CHSTAT *0.0 » 
SUAFP*0. 0*TUISTA*0.0* SSPNDD*0. 0i DHDADI *0. 0  *  DHDADO*0.0* TYPE* 1 .04 
4WCSCHR  DELTAY*2.85iXOVC*0.40rCLI*0. 127. ALPHA 1*0. 123 * CLALPAl 1 )*. 1333* 
TOVC*0.  Hi 

CLHAX < 1 )» t . I 93 . CMO 0262 , LER 1 *. 0 1 34 . CAMBER* . TRUE .. CLAHO* . 1 05 . TCEFF *0 . 0554 
CASEID  STRAICHT  TAPERED  EXPOSED  WINC  SOLUTION*  EXAMPLE  PROBLEM  2.  CASE  1 
SAVE  I 

DUMP  A 
NEXT  CASE 

SFLTCON  NMACH*  2 . 0 , MACH ( 1 ) * 0 . 60 * 2 . 5 1 LOOP*  2 . * NALT*2 . » ALT  1 1 ) *0 . » 90000 . 4 
4STNTH3  XU* 2 . 497  *  ZU* - . 7 1 » 

SWCPLNF  SSPNOP*! . t 1 * CHRDBP*2.24*CHRDR*4.01 * SAVSI *75. 1 *SAVSO*53.0*TYPE*3.09 
9WCSCHR  TOVC*.10,LERI»0.01I»LERO«.0158*TOVCO«0.12»XOVCO*0.40*CMQT— .02629 
CASEID  EXPOSED  CRANKED  UINC  SOLUTION*  EXAMPLE  PROBLEM  2*  CASE  2 
SAVE 

NEXT  CASE 
SFLTCON  L00P*3.S 
SUCPLNF  TYPE*2.0S 

CASEID  EXPOSED  DOUBLE  DELTA  UIN€  SOLUTION*  EXAMPLE  PROBLEM  2*  CASE  3 
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STRAIGHT  TAPERED  WING 


FIGURE  29  EXAMPLE  PROBLEM  2  WING  PLANFORM  APPROXIMATIONS 


REFER  TO  INPUT  NAMELIST  1GSCHR  FIGURE  8 

ROOT  AIRFOIL=  NACA  1410-64  TIP  AIRFOIL  =  N A CA 1412-64 


ZL  STRAIGHT  TAPERED  VALUES  EQUAL  AVERAGE  OF  CRANKED  OR  DOUBLE  DELTA  VALUES 

FIGURE  30  AIRFOIL  CHARACTERISTIC  VARIABLES,  EXAMPLE  PROBLEM  2 


7.3  EXAMPLE  PROBLEM  3 

Pertinent  data  for  Example  Problem  3  are  presented  in  Figure  31.  The 
problem  consists  of  a  wing-body-horizontal  tail-vertical-tnil  configuration 
analyzed  at  a  subsonic  and  transonic  Mach  numbers.  Results  are  obtained  for 
various  combinations  of  the  vehicle  components  by  using  the  BUILD  cotion. 
The  second  case  utilizes  experimental  body  and  wing-body  data  to  update  sub¬ 
sequent  Digital  Datcom  configuration  analyses.  The  remaining  cases  illu¬ 
strate  the  use  of  the  twin  vertical  panel,  propeller  power  and  jet  power 
inputs.  A  summary  of  the  various  configurations  analyzed  is  presented  below. 

Case  No.  Configuration 

1  Wing  +  body  +  vertical-tail  +  horizontal-tail 

configuration  buildup 

2  Wing  +  body  +  vertical-tail  +  horizontal-tail 

with  body  and  wing-body  experimental  data 

3  Wing  +  body  +  vertical-tail  +  horizontal- 

tail  +  twin-vertical-panels  with  body  and 
wing  body  experimental  data 

4  Wing  +  body  +  vertical-tail  +  horizontal- 

tail  +  twin-vertical-panel  +  propeller 
power  with  body  and  wing-body  experimental 
data 

5  Wing  +  body  +  vertical-tail  +  horizontal- 

tail  +  twin-vertical-tail  +  jet  power  with 
body  and  wing-body  experimental  data 
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■UILO 

SFLTCON  NMACH-2.0,MACH(1)-.60,.80,NALPHA-9.0,ALSCHD{1)— 2. 0,0. 0,2.0, 

4.0, 8.0,12. 0,16.0,20.0,24.0, RNNUB(1)-2.28E6,3.04E6$ 

IfLTCON  NMACH-3 .0,MACH (1) -0.60,0 .80,1 . 5,RNN0B(1) -4 . 26E6,6.4E6, 

9 . 96E6 , 8 

SOPTINS  SREF-2.25,CBARR-0.822,BLREF-3.00$ 

SSYNTHS  XCG-2. 6Q,2CG-0 . 0 , XW-1 . 70 , ZW-0 . 0,ALIW-0 . 0 ,XH«3 . 93 , 

ZH-0.0,ALIH-0.0,XV-3. 34 , VERTUP-.TRUE. $ 

SBODY  NX-10. 0,BNOSE-2. 0,BTAIL-1 . 0, BLN-1 . 46,BLA-1 .97, 

X{1) -0.0,. 175,. 322,. 530,. 850, 1.460, 2. SO, 3. 43, 3. 97, 4. 57, 

S(l) -0.0,. 00547,. 0220, .0491,. 0872, .136,. 136,. 136,. 0993,. 0598, 

P(l) *0.0,. 262,. 523,. 785, 1.04, 1.305, 1.305, 1.305, 1.12,. 866, 

R (11-0.0,. 0417,. 0833,. 125,. 1665,. 208,. 208,. 208,. 178,. 138$ 

SWCPLNF  CHRDTP-0 . 346 ,SSPNE»1 . 29 ,SSPN-1 . 50 .CHRDR-l . 16 .SAVSI-4  5. 0,CHSTAT-0. 25, 
SWAFP-0. 0, TWISTA-0 . 0,SSPNDD-0 . 0,DHDAD I -0. 0,DH DADO-O. 0, TYPE- 1 .0$ 

8WGSCHR  TOVC-. 060, DELTAY-1. 30, XOVC-O. 40, CLI-0.0,ALPHAI-0.0,CLALPA( 11-0.131, 
CLMAX ( 1} -. 82, CMO -0. 0, LERI-. 0025, CLAMO-. 105$ 

$VTPLNF  CHRDTP-. 420, SSPNE-. 63, SSPN-. 849, CHRDR-l. 02, SAVSI-28.1, 

CHSTAT- . 25. SWAFP-0 . 0 .TWISTA-0 . 0, TYPE-1 . 0$ 

$ VTSCHR  TO VC- . 09 , XOVC-O .40,CLALPA(1)-0.141,LERI-.0075$ 

SWGSCHR  CLMAXL-0. 78$ 

SHTPLNF  CHROTP-. 253.SSPNE-. 52 , SSPN-. 6 7 ,CHROR- . 42 ,SAVSI -4 5. 0 ,CHSTAT-0 . 25, 
SWAFP-O. 0, TWISTA-0. 0,SSPNDD-0.0,DHDAD 1-0 • 0, DHDADO-O. 0, TYPE-1. 0$ 

SHTSCHR  TOVC-O. 060, OELTAY-1. 30, XOVC-O. 40, CLI-0. 0,ALPHAI-0.0,CLALPA ( 1) >. 131, 
CLNAX(1)-0.82,CNO-0.0,LERI-. 0025, CLAMO-. 105$ 

CASEIO  CONFIGURATION  BUILDUP,  EXAMPLE  PROBLEM  3,  CASE  1 
SAVE 

NEXT  CASE 

8EXPR01  CLAWB (1)-. 0575, CMAWB(l)— .0050, 

CDWB(l)-. 015.. 014,. 015,. 019,. 064,. 141,. 216,. 302,. 410, 

CLWB(I)  —  .  115, 0.0,.  115,.  23,. 47,. 65,. 76,. 81,.  90, 

CMWB(l)-. 010, 0.0, >.010, -.020, -.038, >.002, -.013, >.013, -.020, 

C LAB  (1) -.  002,  CMAB(l)-.  0039, 

COB(l) -.012,. 010,. 012,. 013,. 014,. 016,. 020,. 030,. 047, 

CLB(l)— . 004, 0.0,. 004,. 008,. 012,. 020, .060 , .085, .10, 

CMB(l)—. 0078,. 0078,. 020,. 038,. 060,. 083,. 110,. 140,. 165,$ 

SEXPR02  CLAWB (1 ) -. 06.CLAB (1) -. 002.CMAB ( 1) -. 0039 , 

ALPOW-O . O.ALPLW-8. 8.ACLMW-12. 01 .CLHW-l .39, 

ALPOH-O. 0,ALPLH-6. 2.ACLMH-10 . 10.CLMH-1 .02, $ 

CASEID  INCLUDES  BODY  AND  WING-BODY  EXPERIMENTAL  DATA,  EXAMPLE  PROBLEM  3,  CASE  2 
SAVE 

NEXT  CASE 

STVTPAN  BVP-0 . 40 , BV-. 60 , BDV-. 36 ,BH-1 . 10.SV-. 360, VPHXTE-20. 0 , VLP-1 . 04 , ZP-0 . 0$ 
CASEID' INCLUDES  BODY  AND  WING-BODY  EXPERIMENTAL  DATA,  EXAMPLE  PROBLEM  3,  CASE  3 
SAVE 

NEXT  CASE 

SFLTCON  N MACH-1 . 0 , MACH ( 1 ) - . 6 , RNNUB (1)«2.28E6$ 

SPROPWR  AIETLP-2 . 0 , NENGSP-1 . 0 .THSTCP-0 . 15 , PHALOC-O , 0 , PHVLOC-O . 0 , PRPRAD-0 .40, 
ENGFCT-70.0,NOPBPE-4.0,BAPR7S-18.0, YP-0.0, CROT-. FALSE. $ 

CASEID  INCLUDES  BODY  AND  WING-BODY  EXPERIMENTAL  DATA,  EXAMPLE  PROBLEM  3,  CASE  4 
SAVE 

NEXT  CASE 

SFLTCON  NMACH- 1.0, MACH (1)-.6,RNNUB(1)-2.28E6$ 

$ JETPWR  AIETLJ-2 . 0 , NENGSJ-1 . 0 .THSTCJ-. 35 , JIALOC-O . 0, JEVLOC-O. 0 , JEALOC-O. 5, 
JINLTA-3 . 0 , JEANGL-1 5. 0 , JEVELO-4  000 . , AMBTMP-500 . , JESTMP-2000 . , JELLOC-0.0 , 
JETOTP-SOOO. ,AMBSTP-500. ,JERAD-2.0$ 

CASEID  INCLUDES  300Y  AND  WING-BODY  EXPERIMENTAL  DATA,  EXAMPLE  PROBLEM  3,  CASE  5 
NEXT  CASE 


114 


FLIGHT  CONDITIONS:  MACH  NUMBERS  =  0.60, 0.80 

REYNOLDS  NUMBERS  PER  FT  =  2.28  x  10B,  3.04  x  JO6 

SCHEDULED  ANGLES  OF  ATTACK  =  -2.0,  0.0,  2.0, 4.0,  8.0,  12.0,  16.0,  20.0,  24.0 

REFERENCE  PARAMETERS:  REFERENCE  AREA  =  2.25 
LONG.  REF.  LENGTH  -  0.822 
LATERAL  REF.  LENGTH  =  3.00 


WING 

HORIZONTAL  TAIL 

VERTICAL  TAIL 

SEMISPAN 

1.50 

0.67 

0.849 

EXPOSED  SEMISPAN 

1.29 

0.52 

0.630 

Ct 

0.346 

0.253 

0.42 

CR 

1.16 

0.420 

1.02 

Ac'4 

45° 

45° 

28.1 

AIRFOIL 

NACA  65A006 

NACA  65A006 

NACA  63A009 

REFER  TO  INPUT  DATA  FOR  BODY  AND  PROPELLER  POWER  DATA 


EXPERIMENTAL  DATA 

MACH  a  0.60  (CLjg*  0.002,  (C*a)B=  0.0039, 

(CLa)W0  =  0.0575,  (Cma)WB=  -0.005 

ALPHA  (Cp)B  (Cl)  3  (Cm)B  (Cpfye  (Cni^B 


MACH=  0.80  (CLa)„=  0.002, 
0.060 


-2 

0.012 

-0.004 

-0.0078 

0.015 

-0.115 

0.010 

0 

0.010 

0.0 

0.0078 

0.014 

0.0 

0.0 

2 

0.012 

0.004 

0.020 

0.015 

0.115 

-0.010 

4 

0.013 

0.008 

0.038 

0.019 

0.23 

-0.020 

8 

0.014 

0.012 

0.060 

0.064 

0.47 

-0.038 

12 

0.016 

0.020 

0.083 

0.141 

0.65 

-0.002 

16 

0.020 

0.060 

0.110 

0.216 

0.76 

+  0.013 

20 

0.030 

0.085 

0.140 

0.302 

0.81 

-0.013 

24 

0.047 

0.100 

0.165 

0.410 

0.90 

-0.020 

FIGURE  31  EXAMPLE  PROBLEM  3  DATA 


7.4  EXAMPLE  PROBLEM  4 


Pertinent  information  for  Example  Problem  4  is  presented  in  Figure  32. 
In  this  example  a  wing-body-canard  configuration  is  analyzed  in  the  subsonic 
speed  regime  (Case  1).  Canard  and  wing  section  data  are  calculated  using  the 
Airfoil  Section  Module  (Appendix  B).  Case  2  illustrates  the  use  of  the 
supersonic  airfoil  option  of  the  Airfoil  Section  Module,  nonzero  body  nose 
ordinate,  vehicle  scale  factor,  and  use  of  metric  inputs.  Note  that  since 
the  NACA  control  cards  are  being  used,  RNNUB  and  MACH  must  be  used  to  define 
the  flight  conditions. 

SFLTCON  NMACH-1.0, MACH (1) -0.60, NALPHA-S.  .ALSCHDU) -0.0,5.0,10. 0,15. 0,20.0, 

RNNUB ( 1 ) *3. 1E6S 

SOPTINS  SREF-694.2,CBARR-18.07,BLREF-45.6$ 

$SYNTHS  XCC-36.68,ZCG«0.0$ 

SBODY  NX-19.0,BNOSE»2.0,BTAlL-2.0,BLN-j0.0,BLA-0.0, 

XU) -0.0,2.01,5. 49,8.975, 12. 47, 15.97, 19. 47,22.89, 26. 49, 30. 0,33.51, 37.02, 
40.53,44.03,47.53,51.02,94.52,57.99,60.0, 

SO) -0.0, 2. 89, 7. 42, 11. 32, 14. 64, 17. 36,1°. 49, 21. 0,21. 91, 22. 20, 21. 90, 
21.0,19.49,17.36,14.64,12.33,7.42,2.89,0.0, 

P< 1) -0.0, 1.84, 4. 72, 7. 21, 9. 32, 11. 05, 12. 41, 13. 36, 13. 94, 14. 14, 13. 94, 
13.36,12.41,11.05,9.32,7.21,4.72,1.84,0.0, 

R(l)-0.0,.293,.752, 1.15, 1.48, 1.76, 1.97, 2. 13,2. 22,2.25, 2. 22,2.13,1. 97,1. 76, 

1.48, 1.15, .752, .293, 0.0.$ 

NACA-W-6-65A004 
NACA-H-6-6  5A004 
SWGPLNF  CHSTAT-0.0, 

SWAFP-0. 0,TWISTA-0.0,SSPNDD-0.0,OHDADI-0.0,DHDADO-0.0, TYPE-1. 0$ 

$5 YNTHS  XW-8 . 064 . ZW-0 . 0 , ALIW-0 . 0$ 

SWGPLNF  CHRDTP-0 .  0 .S5PNE-6 . 205 , SSPN-8 . Ul ,CHRDR-1 3. 87,SAVSI-60. 0$ 

SSYNTHS  XH-29.42,ZH-0.0,ALIH-0.0$ 

SHTPLNF  SSPNE-21. 34, SSPN-22. 82, CHRDR-26. 62, SAVSI-38. 52, CHSTAT-0.0, 

CHRDTP-3.80, 

SWAFP-0. 0. TWISTA-0. 0, SSPNDD-0. 0, DHDADI-0. 0,DH DADO-0.0, TYPE-1.0.SHBU) -73. 5, 
SEXT(1 ) -73.5.RLPH { 1) • 17. 3S 

CASFID  BODY  PLUS  WING  PLUS  CANARD,  EXAMPLE  PROBLCM  4,  CASE  1 
NEXT  CASE 
DIM  M 

SFLTCON  NMACH-1 . 0 , MACH ( 1 } -2 . 00,NALPHA-5. .ALSCHD ( 1) -0. 0, 5. 0, 10. 0, 15. 0, 20. 0, 

RNNUB (1) -6. 56E6,NALT-1.,ALTU ) -27400. S 
SOPTINS  SREF-64. 4933, CBARR-5. 5077, BLREF-13. 9111$ 

SS YNTHS  XCG-1 2.1800,ZCG«0.0,S CALE-0 .30$ 

.  SBODY  NX-19.0, BNOSE-2 . 0 ,BTAIL“2. 0.BLN-9. 144 ,BLA-0. 0, 

X(l)-1. 0,1. 613, 2. 67j, 3. 730,4.801, 5. 868, 6. 934, 8. 00 4, 9. 074, 10. 144, 11. 21 4, 
12.284,13.354,14.420,15.487,16.551,17.618,18.675,19.288, 

S(l)-0.,.268,.689, 1.052, 1.360, 1.513,1.81 1,1. 951, 2. 036, 2.062,2.085, 

1.951, 1.81 1,1. 613, 1.360, 1.053,. 689, .268,0. , 

P(l)-0.,. 561, 1.439, 2. 198, 2. 84 1,3. 368, 3. 783, 4. 072, 4.249, 4. 310, 4. 249, 
4.072.3.783,3.368,2.841,2.  198, 1.4 39,. 561,0. , 

R(1)*U.,.089,.229,.351,.451,.536,.6U0,.649,.677,.686,.677,.649,.6U0, 

.536,. 451,. 351,. 2 29,. 089,0.$ 

NACA-W-S-3-30. 0-2. 5-20.0 
NACA-H-S-1-50.0-2.5 
SWGPLNF  CHSTAT-0.0, 

SWAFP-0. 0,TWISTA-0.0,SSPNDD-0.0,DHDADI-0.0,DHDA DO-0.0, TYPE-1. 0$ 

SS YNTHS  XW-3. 4S79,ZW-0.0,ALIW*0. 0$ 

SWGPLNF  CHR0TP-0. 0 .SSPNE-l . 8 91 3 , SSPN-2 . 4 41 4 ,CH RDR-4 . 2 276 , SAVSI-60. OS 
SS YNTHS  XH-9.9672,ZH-0.0,ALIH-0.05 

SHTPLNF  SSPNE-6. 5044, SSPN-6. 9555, CHRDR-8.1 138, SAVS1-38. 52, CHSTAT-0.0, 

CHRDTP-1 . 1582, 

SWAFP-0. 0,TWISTA-0.0,SSPNDD-0.0,DHDADI-0.0,DHDADO-0.0, TYPE-1. 0,SHB(1) -6. 8283, 

SEXT<1 ) -6. 8284, RLPH(l) -14. 4170$ 

CASEID  BODY  PLUS  WING  PLUS  CANARD,  EXAMPLE  PROBLEM  4,  CASE  2 
NEXT  CASE 


3.80—  |—  ■ 

— 26.62——— 

REFERENCE  DATA 

REFERENCE  AREA  -  694.2 
LONGITUDINAL  REF.  LENGTH  *  18.07 
LATERAL  REF.  LENGTH  =  45.64 

FLIGHT  CONDITION  DATA 
MACH  NUMBER  *  (L60 
REYNOLDS  NO./FT  *  3.1x10s 

SCHEDULED  ANGLES  OF  ATTACK  *  0.0,  $.0, 10.0, 15.0, 20.0 


BODY  DATA 

X 

S 

P 

R 

0.0 

0.0 

0.0 

0.0 

2.01 

2.89 

1.84 

0.293 

5.49 

7.42 

4.72 

0.752 

8.975 

11.32 

7.21 

1.15 

12.47 

14.64 

9.32 

1.48 

15.97 

17.36 

11.05 

1.76 

19.47 

19.49 

12.41 

1.97 

22.98 

21.0 

13.36 

2.13 

26.49 

21.91 

13.94 

2.22 

30.0 

22.20 

14.14 

2.25 

33.51 

21.90 

13.94 

122 

37.02 

21.0 

13.36 

113 

40.53 

1949 

12.41 

1.97 

44.03 

17.36 

11.05 

1.76 

47.53 

14.64 

9.32 

1.48 

51.02 

11.33 

7.21 

1.15 

54.52 

7.42 

4.72 

0.752 

57.99 

2.89 

1.84 

0.293 

60.0 

0.0 

0.0 

0.0 

WING  AND  CANARD  DATA 
AIRFOIL  NACA  65A004 

FIGURE  32  EXAMPLE  PROBLEM  4  DATA 
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7.5  EXAMPLE  PROBLEM  5 


The  wing-bodv  portion  of  the  configuration  used  in  Example  Problem  3  is 
modified  hy  attaching  plain  trailing-edge  flaps  to  the  wing.  This  example 
problem  is  used  to  illustrate  partial  outputs  and  dynamic  derivative  input 
and  output.  A  summary  of  Example  Problem  5  analysis  is  as  follows: 


Mach  No. 
0.60 
0.60 


Comments 

PART,  DAMP,  DUMP  DYN 
DUMP  FCM 


Case  No.  Configuration 

1  Body  +  wing 

2  Body  +  wing  + 
plain  trailing- 
edge  flaps 

The  Digital  Datcom  output  data,  including  a  dump  of  the  DYN  and  FCM  common 
arrays,  are  presented  in  the  microfiche  supplement.  The  flap  configuration 
is  shown  in  Figure  33. 


DIM  FT 
PART 

SFLTCON  NALPHA-9.0,ALSCHD<1) >-2.0,0. 0,2. 0,4. 0,8.0, 

12.0,16.0,20.0,24.05 

SFLTCON  NMACH-1.0,MACH(1)-0.60,RNNUB(1)-4.26E6$ 

SOPTINS  SREF-2.25,CBARR-0.822,BLREF«3.Q05 
SSYNTHS  XCG-2.60,ZO0.0.XW-1.70,2W-0.0,ALIW-0.0$ 

5 BODY  NX«10. 0 ,BNOSE*2. 0, 8TAIL“1 . 0 , BLN«1 . 46 ,BLA»1 .97, 

X ( 1 ) -0.0,. 175,. 322,. 530,. 85, 1.46, 2. 50,3. 43, 3.97, 4. 57, 

R(1|“0.0,. 0417, .0833, .125, .1665, .208, .208, ,208, .178, .1385 
SWGPLNF  CHRDTP»0.346,SSPNE-1.29.SSPN-1.50,CHRDR»1.16,SAVS1«45.0,CHSTAT-.25, 
SWAFP-O.O.TWISTA-O.O.SSPNOD-O.O.DHDADI-O.O.DHDADO-O.O, TYPE-1. 05 
SWCSCHR  TOVC-.  060,  DEi.TAY-1. 30,XOVC«0. 40, CLI-0. 0 ,ALPHAI-0. 0,CLALPA ( 1 )  -0.131, 
CLM/kX  ( 1 )  •. 82,CN0“0. 0 ,LERI”0.0025,CLAHO". 105$ 

SWGSCH!.  CLMAXL-.8,TCEFF».03$ 

CASEID  BODY-WING  DAMPING  DERIVATIVES,  EXAMPLE  PROBLEM  5,  CASE  1 

DAMP 

SAVE 

DUMP  DYN 

NEXT  CASE 

SSYMFLP  NDELTA»6 . 0 , DELTA { 1 ) *0 . ,10. ,20. , 30 . , 40. , 60. , PHETE-. 0522.CHRDFI -. 2094, 
CHRDFO" .  15 54  .SPANFI  •,  208 , SPANFO".  708 , FTYPE*1 . 0,CB**.01125,TC".  0225 , 

PHETEP-. 0391, NTYPE* 1.5 

CASEID  PLAIN  FLAPS  ON  WING,  EXAMPLE  PROBLEM  5,  CASE  2 
DUMP  FCM 
NEXT  CASE 
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FLIGHT  CONDITIONS:  MACH  NUMBER  =  0.60 

REYNOLDS  NUM8ERS  PER  FT  -  4.26  x  106 

SCHEDULED  ANGLES  OF  ATTACK  =  -2.0,  0.0.  2.0, 4.0.  8.0, 12.0.  16.0.  20.0.  24.0 

REFERENCE  PARAMETERS:  REFERENCE  AREA  =  2.25 
LONG.  REF.  LENGTH  =  0.822 
LATERAL  REF.  LENGTH  =  3.00 


119 


7.6  EXAMPLE  PROBLEM  6 


The  wing-body  configuration  of  Example  Pr  'blem  j  .t  used  to  illustrate 
aileron  and  spoiler  input  and  output  data.  F.'gure  34  chows  the  geometry. 


6FLTC0N  NALPHA*9.0,ALSCHD«-2. 0,0. 0,2. 0,4. 0,8.0, 

12.0.16.0,20.0,24.0$ 

$FLTCON  NMACH-1. 0, MACH (1) -0.60, RNHUB(1)«4.26E6,$ 

SOPTINS  SREF-2 . 25,CBARR*0.822,BLR£Fa3.00$ 

SSYNTHS  XCG“2 . 60, ZCG“Q . 0 , XW»1 . 70,ZW*0.0,ALIW«0.0$ 

$BODY  NX»10. 0 , BNOSE-2. 0 , BTAI L-l . 0, BLN’l . 46 , BLA«1 , 97, 

X<1) -0.0,. 175,. 322,. 530,. 85. 1.46, 2. 50, 3. 43, 3. 97, 4. 57, 

R(l) -0.0,. 0417,. 0833,. 125,. 1665,. 2Q8,. 208,. 208,. 178,. 138$ 

$WGPLNF  CHRDTP-0.346,SSPNE-1.29,SSPN-1.50,CHRDR-1.16,SAVSI-45.0,CHSTAT-.25, 
SWAFP-0. 0 ,TWISTA«0 . 0 , SSPNDD*0 . 0 , DHDAD I“0 . 0 , DHDADO-O , 0,TYPE*1 . 0$ 

SWGSCHR  TO VC“. 060, DELTA Y-l . 30 , X0VC*Q . 40,CLI»0. 0, ALPHAI«0 . 0 ,CLALPA ( 1) '0. 131, 
CLMAX(l) -.82, CMO-0.0, LERI-0. 0025, CLAHO-. 105$ 

SASYFLP  CELTAL(l)-5. ,10. ,20. ,30. ,40. ,DELTAR(1) — 2. ,-5. ,-10. ,-15. ,-20. , 
STYPE-4.0, 

NDELTA-5. ,CHRDFI». 11 16 ,CHRDFO«, 0692 ,SPANFI«1. 108 , SPANFO-1 , 50 , PH ETE- . 052 2$ 
CASEID  PLAIN  FLAP  AILERON,  EXAMPLE  PROBLEM  6,  CASE  1 
SAVE 

NEXT  CASE 

$ASYFLP  STYPE«3 . 0 , DELTAD ( l)a. 01 30, .0261, .0380, .0513, .06 30, .0750, 

DELTAS (1)-. 01 3,. 0261,. 038,. 0513,. 063.. 075, 

XSOC (1) ■. 6980, 

.6955,. 6880,. 6638,. 6456,. 6250, XSPRME-. 55, HCOC(l)-. 0357,. 0710,. 0956,. 1162, 
.1365, .1359$ 

CASEIO  SPOILER-SLOT-DEFLECTOR  ON  WING,  EXAMPLE  PROBLEM  6,  CASE  2 
NEXT  CASE 
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FLIGHT  CONDITIONS:  MACH  NUMBER  -0.60 

REYNOLDS  NUMBERS  PER  FT  ■4.26*  10® 

SCHEDULED  ANGLES  OF  ATTACK3  -2.0,  0.0,  2.0, 4.0,  8.0,  12.0,  16.0,  20.0,  24.1 

REFERENCE  PARAMETERS:  REFERENCE  AREA  3  2.25 
LONG.  REF.  LENGTH  =  0.822 
LATERAL  REF.  LENGTH  *  3.00 


FIGURE  34  EXAMPLE  PROBLEM  6  DATA 


T 


t 
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/  7.7  EXAMPLE  PROBLEM  7 

The  wing-body-tail  configuration  of  Example  Problem  3  Is  used  to  illu-  - 
strace  trim  control  with  an  elevator  on  the  horizontal  tall.  In  addition, 
the  effect  of  plain  trailing-edge  flaps  on  the  wing  (see  Example  Problem  5) 
is  included  via  experimental  data  input  to  illustrate  a  procedure  for  multi¬ 
ple  high-lift  and  control  device  analysis.  The  wing  high  lift  increment 
r  output  is  used  to  update  wing-body  undeflected  totals  via  namelist  EXPRnn. 

The  geometry  is  sketched  in  Figure  33. 


SFLTCON  NMACH-1.0, MACH ( 1) -. 60,NALPHA-9.0,ALSCHD(1)— 2.0,0. 0, 2.0,4. 0,8.0, 
12.0,16.0.20.0,24.0,RNNUB(1)-2.28E6S 
JOPTINS  SREF-2. 25, CBARR-0. 822, BL REF-3. 0$ 

SSYNTHS  XCG-2.60,ZCC-0.0,XW-1.70,ZW-0.0,ALIW-0.0,XH-3.93,IH-0.0,ALIH-0.0, 
XV-3. 34.VEKTUP-.TSUE. $ 

SBODY  NX-10., 

X(l) -0.0, .175, .322, .530, .85, 1.46, 2. 50, 3. 43, 3. 97, 4. 57, 

R ( 1) -0.0,. 0417,. 0833,. 125,. 1665,. 208, .208,. 208,. 178,. 138$ 

SWGPLNF  CHROTP-0. 346,SSPNE-1.29,SSPN-1. 50.CHROR-1 . 16,SAVSI-4S.0,CHSTAT-. 25, 
SWAFP-0. 0 , TWISTA-0 . 0 ,SSPNDO>0 . 0 , OHOAOI-0. 0 , DHDADO-O . 0 ,TYPE-1 . 05 
SWGSCHR  TOVC* . 060, DELTA Y*1 . 30, XOVC-O . 40.CLI-0 .0.ALPHAI -0. 0.CLALPA ( 1) -0. 131, 
CLMAX (1) -. 82, CN0-0.0, LERI -0. 0025, CLAMO-. 1055 
SWGSCHR  CLMAXL-0. 785 

SVTPLNF  CHROTP-. 420.SSPNE-. 63.SSPN-. 849,CHRDR-1.02,SAVSl-28. 1, 

CHSTAT-. 25, SWAPP-0.0, TWISTA-0. 0,TY PE-1. 0$ 

SVTSCHR  TOVC-. 09, XOVC-0. 40, CLALPA(l) -0.141, LERI-. 0075$ 

SHTPLNF  CHRDTP-. 25 3.SSPNE*. 52 ,SSPN-. 6 7.CHRDR-. 42.SAVSI -45. 0.CHSTAT-0. 25, 
SWAFP-0. 0, TWISTA-0. 0 .SSPNDD-0 . 0 , DHDAOI-0. 0 , DHDA DO-0.0, TYPE-1. 05 
SHTSCHR  TOVC-0. 060, DELTAY-1. 30, XOVC-0. 40, CLI-0.0,ALPHAI-0.0,CLALPA(1)-. 131, 
CLMAX(1)-0.82,CMO-0.0, LERI-. 0025. CLAMO-. 105$ 

5SYHFLP  rTYPE-l.O.NOELTA-9. , DELTA ( 1) — 60. ,-40. ,-20. ,-10. ,0. ,10. , 

20. ,40.. 60. .PHETE-.0522, PH ETEP-. 0523,SPANFX-. 18,SPANFO-. 670.CHRDFI-.075, 
CHRDFO-. 051, CB-. 0038, TC-. 0076, NTYPE-1.0.S 
5EXPR01  CLWB(l) -.09,. 204,. 330,. 450,. 690,. 895,1.070, 1.180, 1.174$ 

TRIM 

CASEID  INCLUDES  HIGH  LIFT  EFFECT  ON  WING,  EXAMPLE  PROBLEM  7 
NEXT  CASE 


\ 


i 
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7.8  EXAMPLE  PROBLEM  8 


The  all-movable  horizontal  tail  trim  case  .  s  illustrated  using  the 
configuration  of  Example  Problem  3.  Note  that  _•  hinge-axis  distance  is 
specified  in  namelist  SYNTHS  and  a  TRIM  control  card  is  present  in  the 
case . 


SFLTCON  NMACH-1.0,MACH(1)-0.60,NALPHA-9.0,ALSCHD(1)— 2. 0.0. 0.2. 0,4. 0.8.0, 
12.0,16.0,20.0,24.0, RNNUB ( 1)*2.28E6$ 

SOPTINS  SREF-2. 25 ,C BARR-0 . 822 , BLREF-3 . 00$ 

SSYSTHS  XCG-2.60,ZCG-0.0,XW-1.70,ZW-0.0,ALIW-0.0,XH-3.93,ZH-0.0,ALIH-0.0, 
XV-3. 34,VERTUP-.TRUE.$ 

SSYNTHS  HINAX-4.271S 
SBCDY  NX-10.0, 

X  (1) -0.0,. 175,. 322,. 530,. 85. 1.46, 2. 50. 3. 43, 3.97, 4. 57, 

R(l)-0.0, .0417, .0833, .125, .1669,. 208, .208, .208,. 178,. 138$ 

SWGPLNF  CHRDTP-0 .346,SSPN£-1.29,SSPN»1 . 50 .CHROR-l . 16 , SAVSI-45. 0 .CHSTAT-. 25, 
SMAFP-0 . 0 ,TW ISTA-0 .O.SSPNDO-O . 0, OMUAOI *0 . 0 , DHDAOO-O . 0 .TYPE-1 . 0$ 

5WGSCHR  TOVC-. 060, DELTA Y-l .30, XOVC-O. 40, CL  1-0. 0, ALPHA1-0 .0 .CLALPA ( 1) -0. 131, 
CLMAX (1)-. 82, CN 0-0.0, LERI-0 . 002  5.CLAMO-. 10  5$ 

SWGSCHR  CLMAXL-0 . 78$ 

$ VTPLNF  CHRDTP- . 420 .SSPNE-. 6 3.SSPN-. 849 .CHRDR-l . 02.SAVSI -28. 1 , 
chstat-.25,swafp-o.o,tw:sta-o.o,type*i.o$ 

SVTSCHR  TOVC- . 09 ,XOVC-0. 40,CLALPA( 1) -U .141, LERI-. 007 5$ 

$HTPLNF  CHROTP-. 253.SSPNE- . 52 ,SSPN-. 67.CHRDR". 42.SAVSI-45. 0 .CHSTAT-0 • 25, 

SWA FP-0.0.TW ISTA-0. 0 , S SPNDD-0 . 0 , DHDAD I -0 . 0 , DHDADO-O . 0 , TYPE- 1 . 0$ 

5HTSCHR  TOVC-O. 060, DELTAY -1.30, XOVC-O. 40, CLI-0. 0 ,ALPHAI-0.0,CLALPA(1 ) 131, 
CLMAX (l)-0. 82, CMO-O.O, LERI-. 0025, CLAKO-. 105$ 

CASEIO  ALL  MOVEABLE  HORIZONTAL  TAIL  .  EXAMPLE  PROBLEM  8 
TRIM 

NEXT  CASE 
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7.9  EXAMPLE  PROBLEM  9 


Problem  9  consists  of  a  lifting  body  configuration  with  a  delta  plan- 
form,  sharp  leading  edge,  and  symmetrical  diamond  cross  section*  Pertinent 
data  for  this  problem  are  shown  in  Figure  36. 


6PLTC0N  NNACH-1. 0. MACH  (1)-.  26, NAi.PHA-6.O,ALSCH0(l)— 5.0,0.0,5.0,10.0,15.0, 
20. 0.RNNUB (1)-I.t6£6$ 

6LARWB  XB-0.0,SREF-.989,DELT£P-90.0,SFRONT-.307,AR-1.0?6,L-1.91S,SWET-2.20, 
PER8AS-2.3S,SBASE-0. 307,HB-. 595, BB-1.03.BLP-. FALSE. ,XCC-1. 44, THBTAC-15.0, 
ROUNDN-. FALSE., S8S-. 57, SBSU-. 0228, XCENSB-1. 277, XCENW-1. 277$ 

CASEIO  LIFTING  BOOT  NITH  SHARP  LEADING  EDGE,  EXAMPLE  PROBLEM  9 
NEXT  CASE 
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1.44  FT- 


1.03  FT 


HV 


1 5j_  =  60.0° 


■  1.915  FT- 


— — 0.595  FT — -| 


zo  ~  o.o 

SREF=  SPLAN=  °-989  n 
OELTEP=  30.0+60.0=  90.0° 

SFRjlNT  a  SBASE  =  °-307  F1'Z 
AR=  1.076 
L  =  1.915  FT  , 

^=2^8  FT2 

PERBAS  =  2.38  FT 
HB  =0.595 
BB  =1.03 
BLF  =.FAL$E. 

XCG  =  1.44 
THETAD  =  15.0 
R0UNDN  =  FALSE 

R3LE0B  =  NOT  REQUIRED  SHARP  LEADING  EDGE 
.  DELTAL  =  NOT  REQUIRED,  SHARP  LEADING  EDGE 
SBS  =  0.57  FT2 
SBSLB=  0.0228  FT2 
XCENSB=  1.277  FT 
XCENW  =  1.277  FT 

FIGURE  36  EXAMPLE  PROBLEM  9  DATA 


7.10  EXAMPLE  PROBLEM  10 

This  problem  demonstrates  the  analysis  of  the  transverse  control  jet 
hypersonic  flow  located  on  a  flat  plate,  as  shown  in  Figure  37. 


SFLTCON  MACS ( 1 ) *  1 0 . 0 , NMACH- 1 .Q,RNNUB(1)-1.E7,PINF(1)-10. ,HyPERS-.TRUE.$ 
STRHJET  TIME<1)«1.  ,2.  ,3.  ,4.  ,5.  ,FC(1)-1000.  ,2000.  ,1000.  ,500.  ,200'.  ,NT»5.  , 
ALPHA  (l)-0.  ,3.  ,6.  ,9.  ,13.  ,LAHNRJ(1) -.FALSE.  ,.  FALSE .,.  r'ALS  E .,.  FALSE.  , 
.TRUE. ,ME-2. 39, ISP-225. , SPAN- 2 . 0 , PH E- 3 0 . ,GP-1 . 2 ,CC-90. ,LFP-1Q.$ 

CASEIO  TRANSVERSE-JET  SIZING,  EXAMPLE  PROBLEM  10 
DUMP  JET 
NEXT  CASE 


Wi \r\x.r?'V 


7.11  EXAMPLE  PROBLEM  11 


APPENDIX  A 


NAMELIST  CODING  RULES 

Digital  Datcom  utilizes  the  namelist  input  technique  because  it  is  more 
convenient  and  flexible  than  formatted  input.  The  namelist  coding  rules  that 
follow  are  compatible  with  both  CDC  and  IBM  computer  systems.  Hie  input 
diagnostic  analysis  module  (C0NERR)  tests  all  of  the  input  and  flags  any 
violations  of  these  rules,  but  it  does  not  correct  input  errors.  Digital 
Datcom  will  always  execute  the  data  as  input  by  the  user  regardless  of  the 
errors  sensed  by  C0NERR. 

1.  Namelist  input  data  may  appear  in  any  card  column  from  2  to  80. 
Column  1  cannot  be  used  (control  cards  are  the  only  exception  to 
this  rule). 

2.  Namelist  names  cannot  contain  imbedded  blanks  and  must  be  preceeded 
by  a  $  (&  on  IBM  systems).  The  $  must  appear  in  Column  2  and  the 
name  begins  in  Column  3.  A  blank  must  follow  the  namelist  name. 

3.  Namelist  data  sets  are  terminated  by  a  $  or  $END  (&END  on  IBM 

systems).  '  , 

4.  Variable  values  are  specified  usir  »  one  of  the  two  following  forms: 

i 

vname  *  c,  j 

or  aname  ■  cj,  03,  C3,  ....  cn,  ! 

where:  vname  is  a  variable  name,  j 

aname  is  an  array  name,  and  j 

1 

c,  ci,  C2>  C3,  ...,  cn  are  numeric  constants 
Variable  names  cannot  contain  imbedded  blanks. 

5.  Each  input  constant  must  be  immediately  followed  by  a  comma  (no 
blanks)  and  must  not  contain  imbedded  blanks* 

6.  Namelist  variables  may  be  in  any  order. 

7.  Not  all  namelist  variables  need  be  input. 

8.  Namelist  variables  may  appear  more  than  once  in  a  namelist  data  set. 
The  last  value  will  be  used. 

9.  Multiple  occurrences  of  the  same  constant  in  a  namelist  variable 
array  can  be  represented  in  the  form  K*C,  where  K  is  the  number  of 
successive  occurrences  and  C  is  the  numeric  constant.  The  repeti¬ 
tion  factor,  K,  must  be  an  unsigned  integer  followed  by  an  asterisk. 


TABLE  A-1  CORRECT  NAMELIST  CODING 


10 


.  On  CDC  systems,  if  all  the  elements  of  an  array  are  not  specified, 
the  array  name  must  be  subscripted  with  the  index  for  the  first 
element  to  be  filled;  i.e.,  aname  (D-C*,  Ci+j,...,  Cn,  where 
1  is  the  index  corresponding  to  Cj  Array  dimensions  for  all 
namelist  variables  in  Digital  Datcom  are  specified  for  each  namelist 
name  in  Section  3  of  this  report. 

11.  Each  card  that  is  to  be  continued  must  end  with  constant  followed  by 
a  comma • 

12.  All  Digital  Datcom  numeric  constants  should  specify  a  decimal 
point.  All  variables,  except  logical  variables  are  declared  type 
"REAL". 

Examples  illustrating  these  rules  are  shown  in  Tables  A-l  and  A-2.  Each 
namelist  rule  is  designated  by  its  number. 


i 

1 

f 

> 
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BLANKS  NOT  ALLOWED 
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APPENDIX  B 


AIRFOIL  SECTION  CHARACTERISTICS  ESTIMATION  TECHNIQUES 

B.l  INTRODUCTION 

The  Airfoil  Section  Module  enables  the  user  to  specify  the  wing,  hori¬ 
zontal  tail,  vertical  tall,  and/or  ventral  fin  airfoil  section  characteris¬ 
tics  by  either  specifying  the  NACA. designation  or  the  section  coordinates. 

The  use  of  this  module  can  eliminate  the  need  of  defining  most  of  the  airfoil 
section  characteristics  for  the  namelists-WGSCHR,  HTSCHR,  VTSCHR,  and  VFSCHR. 

The  module  was  written  to  maintain  user  flexibility.  The  user  can 
supply  data  for  any  section  characteristic  and  utilize  the  module  to  supply  j 

the  remaining  parameters.  User  supplied  data  will  always  take  precedence. 

This  module  can  calculate  the  section  characteristics  of  virtually  an. 
unlimited  number  conventional  shaped  airfoils,  whereas,  Datcom  methods  exist 
for  only  a  limited  number  of  airfoil  sections. 

B.2  MODULE  METHODS 
B.2.1  Geometric  Properties 

User  inputs,  either  by  NACA  designation  or  airfoil  geometry  coordinates 
(see  Sections  2.4  and  3.5),  are  used  to  calculate  the  airfoil  upper  and  lower 
surface  cartesian  coordinates,  and  thickness  and  camber  line  distribution. 

Surface  coordinates  are  determined  from  the  NACA  designation  using  the 
methods  of  Kinsey  and  Bowers,  Reference  5.  These  coordinates  are  then  used  i 

to  calculate  the  Digital  Datcom  namelist  input  variables  &y,  (x/c)^ny  and 
(t/c)nax.  The  leading  edge  radius  (Rjjg)  is  calculated  Internally  for  NACA 
specified  sections,  and  has  been  left  as  a  user  input  for  other  sections.  ; 

However,  the  module  will  calculate  R^e  using  the  input  section  coordinates  if 
the  variable  is  not  input,  Figures  B-l  and  B-2  are  reproduced  from  Datcom 
(Datcom  Figures  2.2. 1-7  and  2.2. 1-8)  and  presents  R^g  and  Ay  for  several 
standard  airfoils. 

B.2.2  Aerodynamic  Section  Characteristics 

The  pressure  distribution  about  the  airfoil  is  calculated  in  incom¬ 
pressible,  lnviscld  flow  by  the  method  of  singularities  (References  2-4). 

The  distribution  of  the  singularities  is  derived  from  a  conformal  transforma¬ 
tion  of  thirty-two  fixed  points  on  the  airfoil  to  points  equally  spaced 
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about  a  circle  In  a  transformed  plane.  Since  the  solution  for  inviscid  flow 
about  a  circle  is  known,  the  velocitiea  about  the  airfoil  are  calculated  by 
an  inverse  transformation  (back  into  the  physical  plane). 

In  order  to  adequately  define  the  airfoil  shape  and  ensure  a  snoot u 
continuous  geometric  interpolation  for  the  transformation,  a  curve  describing 
the  airfoil  surface  is  constructed.  This  curve  is  constructed  by  fitting  the 
overall  geometry  by  a  left-hand  parabola  joined  to  a  series  of  cubic  curves, 
and  finally  a  right-hand  parabola.  This  technique  yields  a  function  which  is 
continuous  and  has  continuous  derivatives  everywhere. 

The  velocity  and  pressure  distribution  derived  from  the  conformal  trans¬ 
formation  analysis  are  used  to  calculate  the  airfoil  section  ideal  aero¬ 
dynamic  parameters  for  Digital  Datcoia.  They  are  also  used  to  calculate  the 
remaining  section  aerodynamic  parameters  at  the  zero-lift  angle  of  attack  for 
the  user  specified  Mach  and  Reynolds  numbers.  The  viscous  correction  to 
section  lift  curve  slope,  from  Kinsey  and  Bowers  (Reference  5),  is  given  as 
follows :  ; 


C 

- . Ill  -  l-Un(Re/105)]n{.232  ♦  1.785  TAN(  Ta/2)-2.95  TAN2(Ta/2)f 

(c  l  ^Theoretical  I 

n  -  -1  ♦  (5/2)  TA»(  Ta/2)  \ 


Re  •  Reynolds  Number 
T90  -  Thickness  at  X  *  .9c 
T99  “  Thickness  at  X  -  .99c 


v, 

/ 


In  addition  to  the  viscous  correction,  a  5%  correlation  factor  (sug¬ 
gested  in  Datcom,  page  4. 1.1. 2-2)  is  applied  to  bring  the  results  in  line 
with  experimental  data. 

The  airfoil  section  maximum  lift,  c»  ,  is  calculated  using  the 

**  IQ  SX 

Datcom  method  (Datcom  Section  4. 1.1. 4).  The  equation  for  is! 

C£max  "  ^max^***  +  *1  c*max  +  A2  C£max  +  A3  CW  + 

A4  c£max  +  A5  c£max 
Individual  terms  are  discussed  below. 

(c„  )k««o  is  obtained  from  Figure  B-3  as  a  function  of  Ay  and  position 

Kmax  Daoe 

of  maximum  thickness.  The  Ay  parameter  for  a  cambered  airfoil  is  the  same  as 
that  of  the  corresponding  uncambered  airfoil,  that  is,  the  uncambered  airfoil 
having  the  same  thickness  distribution.  The  (cjimax)base  value  is  for  uncam¬ 
bered  airfoils  with  smooth  leading  edges  at  9  x  106  Reynolds  number  and  low 
speed  conditions. 

A.  c  accounts  for  the  effect  of  camber  for  airfoils  having  the 

1  fmax 

maximum  thickness  at  30  percent  chord.  Figure  B-4  gives  this  parameter  as  a 

function  of  percent  camber  and  maximum  camber  location. 

A-  c  amounts  to  an  increment  by  which  Aj  c.  must  be  adjusted 

*  t  max  1  max 

for  airfoils  with  maximum  thickness  located  at  a  position  other  than  30 

percent  chord  (if  maximum  thickness  is  at  30  percent  chord  or  Aj  C£max  is 

aero,  Ao  c«  is  zero),  presented  in  Figure  B-5. 

A,  c4  ,  presented  in  Figure  B-6,  gives  the  list  increment  due  to 

Reynolds  number  for  Reynolds  numbers  other  than  9  x  10A. 

Aa  c.  ,  shown  in  Figure  B-7,  gives  the  lift  increment  due  to  rough- 
**  *max 

ness.  The  roughness  in  this  case  is  the  standard  NACA  roughness  and  is 

presented  by  0.011  inch  grit  applied  over  the  first  8  percent  of  chord.  The 

curve  is  only  an  indication  of  roughness  effect.  Actual  roughnesses  vary 

considerably,  and  the  effects  may  be  quite  different  from  those  shown.  As  a 

result,  this  parameter  is  not  calculated. 

ac  c„  is  a  correction  for  Mach  numbers  greater  than  approximately 
J  £max 

0.2.  No  generalized  charts  for  Mach  effects  are  available  in  Datcom,  there¬ 
fore,  this  parameter  is  not  calculated  by  Digital  Datcom.  The  lift  increment 
due  to  Mach  number  should  be  obtained  from  test  data  of  similar  airfoils  when 
available.  Figure  B-8  shows  representative  effects  on  selected  airfoils. 
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As  a  possible  alternate  to  the  above  procedure,  c5  „  for  standard 
airfoils  at  Mach  numbers  jC  0.20  and  a  Reynolds  number  of  nine  million  are 
given  in  Datcom  Section  4. 1.1. 4.  These  coefficients  need  be  corrected  only 
for  Reynolds  number,  roughness,  and  Mach  number. 

B.3  LIMITATIONS  AND  MODULE  DEFAULTS 
B.3.1  Crest  Critical  Conditions 

When  calculating  the  airfoil  section  characteristics  of  user  defined 
or  NACA  airfoils,  the  transonic  crest  critical  conditions  are  computed 
(Niedling,  Reference  6). 

The  crest  critical  Mach  number  is  precisely  defined  as  that  free  stream 
Mach  number  for  which  local  sonic  flow  is  first  reached  at  the  airfoil 
surface  crest  on  the  assumption  of  shock  free  flow.  Its  significance  is 
founded  on  its  relation  to  the  drag  rise  Mach  number. 


If  the  user  requests  data  for  subsonic  Mach  numbers  greater  than  the 
crest  critical  Mach  number,  airfoil  section  data  at  the  crest  critical  Mach 
number  are  used. 


B.3. 2  Limitations  on  Geometry 

When  specifying  the  airfoil  geometry  by  cartesian  coordinates  or 
tLickness/camber  distribution,  the  user  should  input  data  near  the  airfoil 
leading  edge  to  prevent  the  surface  curve-fits  from  calculating  an  infinite 
slope.  This  is  easily  accomplished  by  supplying  data  at  X-stations  0., 
0.001,  0.002,  and  0.003.  The  user  should  note  that  results  degrade  with 
increasing  camber  or  thickness.  Generally,  accuracy  may  deteriorate  for 
cambers  greater  chan  6X  chord  or  maximum  thickness  greater  than  12Z  chord. 
B.3.3  Transonic  and  Supersonic  Airfoils 

The  inputs  for  transonic  and  supersonic  airfoils  consist  primarily  of 
geometry  inputs.  If  an  airfoil  is  defined  by  coordinates  or  the  NACA  card. 
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all  of  the  required  inputs  execpt  for  TCEFF  are  computed*  Procedures  for 
computing  specific  section  data  are  given  below. 

Namelist  variable  TCEFF  is  the  effective  thickness  ratio  of  the  planform 
expressed  as  a  fraction  of  chord.  For  straight  tapered  planforms  It  equals 
the  mean  thickness  ratio.  For  nonstraight  tapered  planforms,  the  effective 
thickness  ratio  is  defined  in  terms  of  the  basic  planform  and  is  given 
by 


r  b/2  t  2 

r  c  dy 

J 

1/2 

'b/2  . 

C  <!>2  e  dv 

TCEFF  - 

o 

'o 

b/2 

f  c  dy 

S 

2 

/o 

The  basic  planform  is  the  straight-tapered  planform  obtained  by  extending  the 
leading  and  trailing  edges  of  the  outboard  panel  into  the  vehicle  center- 
line.  TCEFF  is  used  to  calculate  wave  drag  in  the  supersonic  and  hypersonic 
regimes.  A  graphical  procedure  for  determining  TCEFF  la  summarized  In  Figure 
B-9.  Section  (t/c)  is  assumed  to  be  (t/c)gpp  of  the  planform  by  the  ASM  if 
it  is  not  user  defined. 

Namelist  variable  KSHARP  is  a  wave-drag  factor  for  sharp  nosed  airfoils 
and  should  not  be  specified  for  round-nosed  airfoils.  For  wings  with  vari¬ 
able  thickness  ratios,  KSHARP  should  be  defined  for  the  section  at  the  mean 
chord.  This  parameter  is  used  to  calculate  wave  drag  for  sharp-nosed  air¬ 
foils  in  the  supersonic  and  hypersonic  speed  regimes.  Values  of  KSHARP  for 
several  sharp-nosed  airfoils  are  presented  in  Figure  8. 

Namelist  variable  SL0PE  is  the  angle  between  the  chord  plane  and  the 
local  tangent  at  the  airfoil  surface  at  0,  20,  40,  60,  80  and  100  percent 
chord  expressed  in  degrees.  Angles  are  positive  when  the  local  tangents 
intersect  the  chord  plane  ahead  of  the  reference  chord  point  for  the  tangent. 
SL0PE  parameters  are  used  to  calculate  supersonic  downwash  effects  and  thus 
are  required  only  for  configurations  which  have  a  horizontal  tail.  For 
cambered  airfoils,  the  upper-surface  slopes  should  be  used  if  the  tail 
is  above  the  wing  and  conversely  lower-surface  slopes  should  be  used  in  the 
tail  is  below  the  wing.  Configurations  with  wing  and  tail  located  at  the 
same  z-location  should  have  lower  surface  values  specified.  If  the  combina¬ 
tion  of  SLQfPE,  angle  of  attack,  and  Mach  number  results  in  ^'detached 
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shock,  no  wing-body-tail  results  will  be  generated  and  an  appropriate  message 
will  be  output.  Reflexed  trailing  edges  are  not  permitted.  This  variable  is 
automatically  computed  for  a  user  specified  airfoil,  either  by  coordinates  or 
use  of  the  "NACA"  card. 
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LEADING-EOGE  RADIUS  (FRACTION  OF  CHORD) 


IATION 

WIETEF 


Ay-XCHORO 

FIGURE  B-4  EFFECT  OF  AIRFOIL  CAMBER  LOCATION  AND 

AMOUNT  ON  SECTION  MAXIMUM  LIFT  (CONCLUDED) 


Ay-XCHORO 

FIGURE  B— 5  EFFECT  OF  POSITION  OF  MAXIMUM  THICKNESS 
ON  SECTION  MAXIMUM  LIFT 


Ay-XCHORO 


FIGURE  B— 6  EFFECT  OF  REYNOLDS  NUMBER  ON  SECTION  MAXIMUM  LlfT 
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Sbw  *  146.6  SQ  IN. 


FIGURE  B-9  GRAPHICAL  SOLUTION  FOR  (t/c  Infective 


SEMISPAN  STATION  y  (in.) 
CHOflO  DISTRIBUTION  (BASIC  WING) 


B.4  AIRFOIL  SECTION  DESIGNATIONS 


This  section  has  been  included  to  acquaint  the  user  with  the  section 
geometric  definitions,  and  the  NACA  designation  scheme  (reprinted  from  Datcom 
Section  2.2.1).  The  airfoil  section  module  has  been  written  to  conform  as 
closely  to  these  designations  as  possible.  Exceptions  to  the  NACA  designa¬ 
tion  scheme  are  described  in  Section  3.5. 


airfoil  section  geometry 


BASIC  SYMMETRIC  AIRFOIL  CAMBER  MEAN  LINE 


C  »  chord  of  Airfoil  ••ction 
*  a  distance  along  chord  maaaurad  from  l.a. 
y  *  ordinata  at  soma  valua  of  a 

(maaaurad  normal  to  and  from  tha  chord 
lina  for  aymmatrlc  airfoils,  maaaurad 
normal  to  and  from  tha  maan  lina  for 
camharad  alrfoila) 

y(x>  thickness  distribution  of  airfoil 

t  *  liy ^mx  *  maximum  thicknasa  of  airfoil 

■  t  *  position  of  maximum  thlcknaaa 

t.a.r.  *  1  e  ading-edgs  radius 

^XE  *  trail  ing-adga  angle  (iocludad  angle 
batwaan  tha  tangents  to  tha  uppar 
and  lowar  aurfacas  at  tha  trailing  adga) 


(y  )  »  maximum  ordinata  of  maaa  lina 

c  max 

yc(x)  *  shags  of  naan  Una 

*  "position  of  maximum  oambar 

«  'max 

6  "  slops  of  l.s.r.  through  La.  aqua! a 

tha  slops  of  ths  maaa  lino  at  t!^  I. a. 

°J  •  ssotton  lift  eosffloiaat 

Gj  •  design  ssotloa  lift  ooafflelsnt 


AIRFOIL  SECTION  DESIGNATION 


cla»«  t»  airfoil  (NOT  PROGRAMMED  IN  DIGITAL  DATCOM) 


»4  •  10*  CHORD  rOR  — m 

ANY  THICKNESS  1 

NACA  4-DIOIT  SERIES  AIRFOILS 


NACA  1  4  *3-1  4 


,1 


■  !.*.». 


S««  T.bl. 


"Duk"  iub«i  (Hakm  follo«li|  •  Auk  »lu*4  after  Ik*  Mh4u4  aot*llu)  in  llinalil  oal y  >kn  l.*.r.  ud/or 
»t  m  4lfr*rut  float  bo  ratal. 


FIRST  DASH  NO. 

l.*.f. 

SECOND  DASH  NO. 

*t  (*  CHORD) 

0 

Shift 

a 

30 

• 

|  Notiiil 

s 

SO  (Nonul) 

• 

timrmmi 

4 

40 

• 

a  *  Nonul 

• 

SO 

GERMAN  NOTATION  OF  NACA  4-DIOIT  AND  S-DIOIT  SERIES  AIRFOILS 


NACA  l.S  IS  IS- l.l  ”  SO  —  .III 


1 


NACA  ••DIGIT  SCRIES  AIRFOIL 


naca  a  S  0  13  -a  * 


(  I  indicates  inverted  cubic) 


NACA  I-  SERIES  AIRFOILS 


NACA  15-3  13  »*0.4 


NACA  •-  SERIES  AIRFOILS 


NACA 


4—3 


13  <*0.4 


airfoil  at  «ero  lift 
(In  tenths) 


THIS  PAGE  IS  BEST  QUALITY  PKACriflJffiJ| 
SKQU  COr'i  S Util  1  bKri  ID  DDC 
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'*i\ ' 


Same  as  for 
4-dlgit  seriei 
(See  Table) 


l.e.r. 


t  (%  CHORD) 


Mean  line  to  give 
uniform  loading  to 
1**a,  then  linear 
decrease  to  t.e. 

(if  unspecified,  a*  1.0) 


t(%  CHORD) 


in  tenths) 


\ 


\ 


NACA 


a*  0.4 


aa  before 


/ 


8  •  313 


ta  before 


(tenths  above  and  below  c#  ) 


To  incroe^Q  or  decrease  the  airfoil  thickness 

(NOT  PROGRAMMED  IN  DIGITAL  DATCOM) 


rfACA  94  (313) 


3  1 4  p-0.4 


as  before 


new  c-  am d  t 
*1 

(linearly  Increased  ordinates) 


314 


'  0.4 


as  before 


(linearly  increased  ordinates) 


NACA  64  g 


A  3  13 


type  of  mean  tine.  Sections  designated  by 
Letter  A  are  substantially  straight  on  both 
surfaces  from  about  .8c  to  t.e.  pressures  at 
the  ooee  are  same  ae  for  the  64  j  >313  airfoil. 


3 


o: 

or 


&  I 

is 

8§ 
rr)  ;/3 

W 

on  '•j 

f  $ 
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naca  »•  SERIES  airfoils  (NOT  PROGRAMMED  IN  DIGITAL  DATCOM) 


NACA  73#  A  4  18 


Indicate*  T-  Mrita 
(also  8*  series) 


*  for  favorable 
prtAsurr  gradient  on  upper 
surface  at  design  c. 

(in  tenths) 


a  for  favorable 

prep aure  gradient  on  H*eer 

surface  at  design  C| 

(ia  tenths* 


t  (percent  chord) 


Design  lift  coefficient, 
(of  {  in  ten  the) 


Serial  letter  designating 
thiokneaa  distribution  and 

mean  line 


SUPERSONIC  AIRFOILS 


(AS  PROGRAMMED  IN  DIGITAL  DATCOM) 


{«—  l  X- — J 


S  -  3  -  30.0  -2.5  -  20.0 


SUPERSONIC 

TYPE  OF  SECTION 

1  =  DOUBLE  WEDGE 

2  =  CIRCULAR  ARC 

3  =  HEXAGONAL 

Xt  (peroent  chords 


Xp  (percent  chord) 


^  (percent  chord) 
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APPENDIX  C 


STORAGE  LOCATION  OF  VARIABLES  IN  COMMON 

Pertinent  related  variables  are  stored  in  data  blocks.  These  variables 
may  be  obtained  as  output  by  utilizing  the  "DUMP"  option  discussed  in  Section 
3.5.  Location  of  variables  stored  in  each  data  block  are  defined  in  this 
Appendix.  The  index  that  follows  describes  the  types  of  variables  stored  in 
each  data  block,  program  common  block,  and  page  numbers  for  a  detailed  defi¬ 
nition  of  the  contents.  The  data  block  names  refer  to  the  names  output  from 
the  program  when  the  DUMP  option  is  used. 

All  page,  section,  equation  and  figure  references  refer  to  the  USAF  Sta¬ 
bility  and  Control  Datcom,  revised  April  1976.  The  column  titled  “Overlay" 
defines  the  program  overlay  where  the  particular  variable  is  calculated  and 
set  in  the  data  block.  The  common  blocks  and  overlay  structure  are  discussed 
in  Volume  II. 


DATA  BLOCKS 

DESCRIPTION  OF  VARIABLES  STORED  IN  ARRAY 

Wing  planform  geometric  parameters 

Horizontal  tail  planform  geometric  parameters 

Ventral  fin  geometric  parameters 

Vertical  tail  geometric  parameters 

Flight  condition  parameters  and  subsonic  wing 
lift  variables 

Subsonic  body  parameters 

Body  inputs  via  namelist  B0DY 

Flight  condition  parameters  and  subsonic  hori¬ 
zontal  tail  lift  variables 

Subsonic  wing  pitching  moment  parameters 

Subsonic  horizontal  tail  pitching  moment 
parameters 

Subsonic  wing  drag  variables 
Subsonic  horizontal  tail  drag  -variables 
Subsonic  ventral  fin  drag  parameters 
Subsonic  vertical  tail  drag  parameters 
Supersonic  downwash  variables 


C.l 

INPUT  AND 

COMPUTATIONAL 

DATA 

BLOCK 

PAGE 

PROGRAM 
COMMON  BLOCK 

A 

162 

WINGD 

AHT 

166 

HTDATA 

AVF 

170 

VTDATA 

AVT 

174 

VTDATA 

B 

178 

WINGD 

BD 

179 

BDATA 

BDIN 

182 

B0BYIN 

BHT 

183 

HTDATA 

C 

184 

WHAER0 

CHT 

187 

WHAER0 

D 

190 

WHAER0 

DHT 

192 

WHAER0 

DVF 

194 

WHAER0 

DVT 

196 

WHAER0 

DWA 

198 

SUPDW 

.  >. in*.  v ..  1 


I  .  \ 


i  / 

/ 

\  -/ 


DATA 

BLOCK 

PAGE 

PROGRAM 
COMMON  BLOCK 

DESCRIPTION  OF  VARIABLES  STORED  IN  ARRAY 

DYN 

199 

P0WR 

Dynamic  derivative  variables  for  all  speed 
regimes  and  configurations 

DYNH 

203 

BDATA 

Dynamic  derivative  variables  for  all  speed 
regimes  and  horizontal  tail  and  horizontal 
tail  body  configurations 

F 

207 

FLAPIN 

Symmetrical  and  jet  flap  inputs  via  namelist 
SYMFLP 

Asymmetrical  flap  inputs  via  namelist  ASYFLP 
Transverse  jet  inputs  via  namelist  TRNJET 
Hypersonic  flap  inputs  via  namelist  HYPEFF 

FACT 

212 

WHWB 

Subsonic  wing  and  horizontal  tail  parameters 

FCM 

213 

SUPWH 

Subsonic  high-lift  and  control  pitching  moment 
variables 

FHG 

214 

SUPDW 

Subsonic  high-lift  and  control  hinge  moment 
variables 

FLA 

216 

P0WR 

Subsonic  high-lift  and  control  asymmetrical 
deflection  variables 

FLC 

217 

FLGTCD 

Flight  condition  variables  input  via  namelist 
FLTC0N 

FLP 

218 

P0WR 

Subsonic  high-lift  and  control  lift  coefficient 
variables 

GR 

220 

SUPWH 

Ground  effect  variables 

HB 

222 

WHWB 

Subsonic  horizontal  tail-body  variables 

HTIN 

223 

HTI 

Horizontal  tail  inputs  via  namelists  HTPLNF  and 
HTSCHR 

HYP 

225 

BDATA 

Hypersonic  control  effectiveness  parameters 

JET 

226 

SUPDW 

Transverse-jet  control  parameters 

LB 

227 

SUPDW 

Low  aspect  ratio  wing  and  wing-body  parameters 

LB  IN 

230 

P0WER 

Low  aspect  ratio  wing-body  inputs  via  namelist 
LARWB 

0PTI 

231 

0PTI0N 

Case  reference  dimensional  input  via  namelist 
0PTINS 

PW 

232 

P0WR 

Power  effect  variables,  propeller  power 

Power  effect  variables,  jet  power 

PWIN 

238 

P0WER 

Power  effect  variables  input  via  namelists 

PR0PWR  or  JETPWR 

SBD 

239 

SUPB0D 

Supersonic  body  variables 

SECD 

242 

LEVEL2 

Transonic  second  level  method  parameters 

SHB 

244 

SUPWB 

Supersonic  horizontal  tail-body  variables 
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DATA 

BLOCK 

PAGE 

. PROGRAM 
COMMON  BLOCK 

DESCRIPTION  OF  VARIABLES  STORED  IN  ARRAY 

SLA 

245 

SBETA 

Supersonic  sideslip  variables,  all  configura¬ 
tions 

SLAH 

246 

SBETA 

Supersonic  sideslip  variables,  horizontal  tail 
and  horizontal  tail-body  configurations 

SLG 

247 

SUPWH 

Supersonic  wing  variables 

SPR 

250 

P0WR 

Supersonic  high-lift  and  control  variables 

STB 

252 

SBETA 

Subsonic  sideslip  variables,  all  configurations 

STBH 

255 

SBETA 

Subsonic  sideslip  variables,  horizontal  tail 
and  horizontal  tail-body  configurations 

STG 

258 

SUPWH 

Supersonic  horizontal  tail  variables 

STP 

261 

WBHCAL 

Supersonic  wing  body  horizontal  tall  variables 

SUB 

262 

SUPWB 

Supesonic  wing-body  variables 

SYNA 

263 

SYNTSS 

Synthesis  dimensions  input  via  namelist  SYNTHS 

TCD 

264 

SUPDW 

Supersonic  spanwise  loading  coefficient  parame¬ 
ters  and  high-lift  and  control  drag  variables 

TRA 

265 

SBETA 

Transonic  longitudinal  and  lateral  directional 
stability  variables 

TRAH 

268 

SBETA 

Transonic  longitudinal  and  lateral  directional 
stability  variables  for  horizontal  tail  and 
horizontal  tail  body  configurations 

TRM 

271 

P0WR 

Subsonic  trim  variables  for  control  device  on 
wing  or  tail  j 

TRM2 

272 

P0WR 

1 

Subsonic  trim  variables  for  an  all  movable 
horizontal  stabilizer  j 

TRN 

273 

P0WR 

Transonic  high-lift  and  control! variables 

TVT 

274 

VTI 

Twin  vertical  panel  inputs  via  namelist  TVTPAN 

VFIN 

275 

VTI 

Ventral  fin  inputs  via  namelist  VFPLNF  and 

VFSCHR  1  . 

1 

VTIN 

277 

VTI 

Vertical  tail  inputs  via  namelists  VTPLNF  and 
VTSCHR  . 

WB 

279 

WHWB 

Subsonic  wing-body  variables 

UBT 

280 

WBHCAL 

Subsonic  wing-body-horizontal  tail  parameters 

WGIN 

281 

WING  I 

Wing  inputs  via  namelists  WGPLNF  and  WGSCHR 
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C.2  OUTPUT  DATA  BLOCKS 

The  output  data  blocks  contain  the  output  results  from  the  program. 
There  exists  an  output  array  for  each  configuration  summarized  as  follows: 


OUTPUT  DATA 
BLOCK 

PROGRAM 
COMMON  BLOCK 

CONFICURATIONS/,rALUES 

30DY 

IB0DY 

Body  Alone 

WING 

IWING 

Wing  Alone 

HT 

IHT 

Horizontal  Tail  Alone 

VT 

IVT 

Vertical  Tail  Alone 

VF 

IVF 

Ventral  Fin  Alone 

BW 

IEW 

Body-Wing 

BH 

IBH 

Body-Horizontal  Tail 

BV 

I  BV 

Body-Vertical  Tail-Ventral  Fin* 

BWH 

IBWH 

Body-Wing-Horizontal  Tail 

BWV 

I  BWV 

Body-Wing-Vertical.  Tail- 
Ventral  Fin* 

BWHV 

IBWHV 

Body-Wing-Horizontal  Tail- 
Vertical  Tail-Ventral  Fin* 

P0WR 

IP0WER 

Power  Increments 

DMSH 

IDWASH 

Downwash  values 

Configuration  can  include  (1)  Vertical  Tail  Only,  (2)  Ventral  Fin  Only, 
or  (3)  both,  depending  upon  the  configuration. 
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The  arrangement  of  the  output 

arrays  is  as  follows 

• 

OUTPUT  DATA  BLOCKS 

ARRAY  ELEMENTS 

CONTAINS 

E0DY,  WING ,  HT,  ;/T,  VF,  BW, 

1-20 

Cj)  V8  u 

BH,  BV,  BWH ,  BWV,  BWHV 

21-40 

CL  vs  a 

41-60 

Cm  vs  u 

61-80 

Cfj  vs  u  ’ 

81-100 

CA  vs  a 

101-120 

CLa  vs  a 

121-140 

vs  a 

141-160 

Cv  vs  a 
*  3 

161-180 

S vs  J 

181-200 

c.  vs  a 

• 

20i-220 

cl  vs  i 

221-240 

Cm  vs  a 

{ 

241-260 

i 

CL .  vs  a 

\ 

261-280 

a 

Cn,.  vs  a 

* 

281-300 

U 

CZD  vs  a 

i 

301-320 

r 

Cy  vs  a 

f 

i 

321-340 

r 

Cn_  vs  a 

341-360 

r 

cnr  vs  a 

361-380 

C£r  vs  a 

P0WR  (Power  Increments) 

1-20 

ACjj  vs  a 

21-40 

AC^  vs  <* 

41-60 

A Cm  vs  a 

61-80 

AC|j  vs  a 

81-100 

ACa  vs  a 

( 

i 

101-120 

ACl  vs  a 

i 

121-140 

AC™  vs  a 

a 

i 

i 

! 

1 

141-160 

^Cy  vs  a 
fi 

j 

1d9 

i 

i 

-.r.. .. 

OUTPUT  DATA  BLOCKS 


DWSH  (Downwash  Data) 


ARRAY  ELEMENTS 
161-180 
181-200 


1-20 

21-40 

41-60 


CONTAINS 


ACr 


‘6 


vs  a 


AC  f  vs  “ 

ZB 


<JH/q»vs  a 

f  vs  a 

3  « /3a  vs  a 


C.3  FLAP  AND  TRIM  OUTPUT  DATA  BLOCKS 

When  running  flap  or  trim  cases,  the  output  results  are  stored  in  output 

data  blocks  which  can  be  seen  by  using  the  "DUMP"  control  card.  To  conserve 

✓ 

program  core,  these  results  are  stored  in  the  dynamic  derivative  portion  of 
the  configuration  data  blocks.  The  arrangement  of  these  output  arrays  is  as 
follows: 

SYMMETRICAL  FLAPS 


OUTPUT  DATA  BLOCKS 

ARRAY  ELEMENTS 

CONTAINS 

B0DY 

1-200 

ACDi  vs  «,  6 

WING 

1-10 

ACl  vs  6 

, 

WING 

11-20 

Acm  vs  <5 

' ; 

WING 

21-30 

ACLmax  vs  6 

j 

i 

WING 

31-40 

ACDmin  6 

\  ) 

WING 

41-50 

(ACt  )  V8  6 

\ ' 

\ 

WING 

51-60 

Chavs  6 

WING 

61-70 

ch  &  vs  6 

CONTROL  TABS 

OUTPUT  DATA  BLOCKS 

ARRAY  ELEMENTS 

CONTAINS 

BW 

1-10 

CFC»  FC  vs  6 

\ 

BH 

1-10 

chc  v*  6 

BV 

1-10 

chc  vs  6 

BWH 

1-10 

AChcG  vs  6 

BWHV 

1-10 

Tt  vs  6 

160 


.»  ‘ 
.* -  J 

1 
I 
'I 


OUTPUT  DATA  BLOCKS 

ASYMMETRICAL  FLAPS 

ARRAY  ELEMENTS 

CONTAINS 

B0DY 

1-200 

*•  Q.  6  ' 

WING 

1-200 

Ct  vb  a,  6 

HT 

1-10 

5  L_SR 

HT 

11-20 

Ct  vs  6 

HT 

21-31 

TRIM  WITH  CONTROL  DEVICES 

Cn  v*  6 

OUTPUT  DATA  BLOCKS 

ARRAY  ELEMENTS 

CONTAINS 

HT 

1-20 

<^nmtrinmed  V8 

HT 

21-40 

^untrimed  vs 

HT 

41-60 

^"HmCrianed  V8 

VT 

1-20 

5Tri«  & 

VT 

21-40 

^rim  V8  5 

VT 

41-60 

4Cl— Tri.V‘ 

VT 

61-60 

^iTri.  V‘  S 

VT 

81-100 

"  * 

VT 

101-120 

ch  ,  .  *»  J 

a  Trim 

VT 

121-140 

Vri.”  S 

ALL  MOVABLE  HORIZONTAL  TAIL  TRIM 


OUTPUT  DATA  BLOCKS 


ARRAY  ELEMENTS  CONTAINS 


HT 

1-20 

*Wri« 

sd  v* 

HT  ) 

21-40 

^Trim  v* 

a 

m  /Tail  Alone 

41-60 

*• 

a 

HT  I 

61-80 

C«-Tri.  V8 

a 

HT  / 

81-100 

‘Wri.  V8 

a 

HT  • 

101-120 

®*Tri«  « 

a 

VT  |  Full 

1-20 

^Tri. 

vb  a 

VT  (configuration 

21-40 

^Tri. 

vs  a 
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WING  PLANFORM  GEOMETRIC  PROPERTIES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "A" 


LOCATION 

variable 

NAME 

ENGINEERING 

SYMBOL 

datcom 

REFERENCE 

comments/definitions 

OVERLAY 

1 

ARIPE 

V 

V 

s  * 

f 

• 

Exposed  Inboard  wing  area 

00 

2 

ARGfPE 

Exposed  outboard  wing  area 

2,  18 

3 

AR0VAL 

Exposed  wing  area 

2,  18 

4 

ARREF 

Sr 

Theoretical  wing  area 

2,  18 

5 

ASP  1  PE 

A|* 

Afl* 

Exposed  inboard  wing  aspect  rati 

»2,  18 

6 

ASPjfPE 

Exposed  outboard  wing  aspect 

2,  18 

ratio 

7 

ASP0VL 

V 

Exposed  wing  aspect  ratio 

2,  18 

8 

<Vx>w 

Wing  chord  station  where  A*0 

2,  21 

9 

l 

w 

cr* 

Wing  maximum  overall  length 

2,  21 

10 

CHRORE 

1  - 

Exposed  wing  root  chord 

2,  18 

11 

GAMMA 

y 

!  _ 

tan  (hH/*.2) 

2,  21 

12 

hH 

4.4.1 

4.4.1  -  sketch  (a) 

2,  21 

13 

Print  FUG  -  (ONPWBT) 

14 

Canard  (logical) 

i 

.i 

15 

MAC  1  PE 

V 

i 

1 

Exposed  wing  inboard  MAC 

2,  18 

16 

MAC0E 

c  * 

w 

1 

Exposed  wing  MAC 

2,  18 

17 

MAC0PE 

V 

j  . 

Exposed  wing  outboard  MAC 

2,  18 

18 

NDTCP 

a* 

i  . 

Effective  exposed  wing  aspect 
ratio 

2,  >8 

19 

SPTIPE 

rb* 

i  •  • 

i- 

A  (23) /A  (21) 

2,  18 

20 

*eff 

4.4.1 

4.4.1  -  sketch  (a) 

9 

21 

SSPNB0 

b  n 

Semi-span  of  inboard  theoretical 
pc"*^l 

tsJ 

00 

22 

*3 

p.  4.4. 1-5 

2,  21 

23 

SSPNEX 

b  */2 

Semi-span  of  inboard  exposed 
panel 

2,  18 

24 

*2 

4.4.1 

4.4. 1  -  sketch  (a) 

2,  21 

25 

TRATIP 

A. 

Theoretical  wing  inboard  taper 
ratio 

2,  18 

26 

TRTIPE 

X!1V 

Exposed  viing  inboard  taper  ratio 

2,  18 

27 

TRT0E 

V 

Exposed  wing  taper  ratio 

2,  ia 

28 

_ 

TRT0PE 

_ 

\9* 

Exposed  wing  outboard  taper 

2,  18 
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IOCAT.ON  VA*^E 

engineerinc 

SYMBOL 

J  OATCOM 
reference 

COMMENTS/DEFINITtONS 

{overlay 

'  29  LENGTH 

l* 

Exposed  wing  maximum  overall 
length 

2,  18 

30  XCNTEX 

X* 

X  distance  from  wing  apex  to 

50%  wing  MAC 

2,  \6 

31  YCNTEX 

y 

Exposed  wing  Y  distance  from 
body  to  MAC  of  total  wing 

2,  18 

32  YCNTIE 

V- 

Exposed  inboard  panel  Y  distance 
frem  body  to  inboard  MAC 

2,  18 

33  YCNT0E 

V 

Exposed  outboard  panel  Y-dis- 
tance  from  body  to  outboard  MAC 

2,  18 

34  SAE000 

A  * 

o 

Exposed  wing  LE  sweep  angle, 
degrees;  effective  LE  sweep 
angle  for  non-straight  wings 

2,  18 

35 

V 

Angle  in  radians 

2,  18 

36 

SIN  A  * 

Trignometric  sine  of  A  * 

2,  18 

37 

COS  Aq* 

Trignometric  cosine  of  A^* 

2,  18 

38 

TAN  Aq* 

Trignometric  tangent  of  A^* 

2,  18 

39 

^V^T 

Test  value  used  in  Sub.  ANGLES 

2,  18 

40-45  SAE025 

A*.25 

Exposed  wing  quarter  chord  sweep 

2,  18 

46-51  SAE050 

A*.50 

Exposed  wing  half  chord  sweep 

2,  18 

52-57  SAE100 

A*.  nn 
1.00 

Exposed  wing  T.E.  sweep 

ro 

oo 

58-63  SA 1 000 

(Aq)  , 

Inboard  panel  LE  sweep 

2,  18 

64-69  SAI025 

<A.2S> 1 

Inboard  panel  quarter  chord 
sweep 

2,  18 

70-75  SAI050 

*A.50*I 

Inboard  panel  half  chord  sweep 

2,  18 

76-81  SA1100 

(A1.00*I 

Inboard  panel  T.E.  sweep 

2,  18 

82-87  SA0OOO 

V* 

Outboard  panel  L.E.  sweep 

2,  18 

88-93  SA0O25 

(A.25}0 

Outboard  panel  quarter  chord 
sweep 

2,  18 

94-99  SA0O5O 

*A.5O^0 

Outboard  panel  half  chord  sweep 

2,  18 

100-105  SA01OO 

^AI .00^0 

Outboard  panel  T.E.  sweep 

2,  18 

106-11 I  SAVSI 

<v. 

User  specified  inboard  panel 
sweep 

2,  18 

112-117  SAVS0 

<Am>0 

iiser  specified  outboard  panel 
sweep 

2,  18 

VARIABLE  DEFINITION  OF  DATA  BLOCK  "A" 


LOCATION 

VARIA8I  E 
NAME 

ENGINEERING 

SYMBOL 

datcom 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

118 

X 

r 

Overall  taper  ratio 

2,  18 

119 

ARIP 

si 

Area  of  inboard  panel 

2,  18 

120 

A 

w 

• 

Overall  aspect  ratio 

2,  18 

121 

CBAR1 

Fl 

Inboard  panel  theoretical  MAC 

2,  18 

122 

CBARR 

c 

r 

Wing  mean  aerodynamic  chord 

2,  18 

123 

Cl 

c, 

4. 1.3. 4 

Aspect  ratio  classification 

2,  18 

124 

( l+C  |  )x 

Aspect  ratio  classification 

2 

125 

cos  Ale 

A  ( 1 28) /A ( 1 

24) 

Aspect  ratio  classification 

2 

126 

o 

II 

E 

O 

Inviscid  zero  lift  angle  of 
attack 

0 

127 

(“cL  > 

Lmax 

M=0 

Inviscid  max  lift  angle  of 
attack 

0 

128 

AR  classification  factor 

2 

129 

RNFS 

Rf 

Reynolds  number  of  wing 

0 

130 

7. 

V  distance  from  vehicle  center- 
line  to  MAC  ov  inboard  panel 

2,  18 

131 

CLALPA 

c* 

User  defined  C^ 

0 

132 

133 

CLMAX 

C,' 

_  max 

Y0 

a 

User  defined  C. 

Xmax 

Y  distance  from  vehicle  center 
line  to  MAC  of  outboard  panel 

0 

2,  18 

134 

ALPHAO 

ao 

Zero  lift  angle  of  attack 

15 

135 

DAO0T 

Aoq/0 

Change  in  Oq  due  to  wing  twist 

15 

136 

7r 

Y  distance  from  vehicle  center 
line  to  total  wing  MAC 

2,  18 

137 

AOM0AO 

(aoM)/ao 

4. 1.3.1 

Figure  4. 1.3. 1-5 

15 

138-143 

SWAFP 

aaf 

,2,15 

144 

AaCp 

Xmax 

CL  / 

Lmax 

4. 1.3.4 

Figure  4.1.3.4-2!b 

15 

145 

4. 1.3. 4 

Figure  4.1.3.4-21a 

15 

146 

CZ 

Xmax 

Cs  X 

Amax 
(A ( 1 45) ) 

»• 

15 

164 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "AHT" 


IOC  AT  ION 

VARIASI  E 
NAME 

ENGINEERING 

SYMBOl 

datcom 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

31 

YCNTEX 

Y* 

Exposed  H.T.  Y  distance  from 

2,  18 

w 

body  to  MAC  of  total  H.T. 

32 

YCNTIE 

V 

Exposed  inboard  panel  Y  distance 

2,  18 

from  body  to  inboard  MAC 

33 

YCNT0E 

V 

Exposed  outboard  panel  Y  dis- 

2,  18 

tance  from  body  to  outboard  MAC 

31* 

SAEOOO 

V 

Exposed  H.T.  LE  sweep  angle, 

2,  18 

0 

degrees;  effective  LE  sweep 

angle  for  non-straight  wings 

35 

Ao“ 

Angle  in  radians 

2,  18 

36 

SIN  Ag* 

Trignometric  sine  of  Ag* 

2,  18 

37 

COS  Aq* 

Trignometric  cosine  of  A-* 

2,  18 

38 

TAN  Aq* 

Trignometric  tangent  of  Ag* 

2,  18 

39 

<V>T 

Test  value  used  in  Sub.  ANGLES 

2,  18 

AO-45 

SAE025 

A".25 

Exposed  H.T.  quarter  chord  sweep 

2,  18 

46—5 

SAE050 

A* .  50 

Exposed  h.T.  half  chord  sweep 

2,  18 

52-57 

SAE 100 

A*l.oo 

Exposed  H.T.  TE  sweep 

2,  18 

58-63 

SAIOOO 

^A0^  1 

Inboard  panel  LE  sweep 

2,  18 

64-69 

SAI025 

(A  „)  , 

Inboard  panel  quarter  chord 

2,  18 

• 

sweep 

70-75 

SAI050 

(A.50) 1 

Inboard  panel  half  chord  sweep 

2,  18 

76-81 

SAI100 

^1.00^  1 

Inboard  panel  TE  sweep 

2,  18 

82-87 

SA0OQO 

<*0>» 

Outboard  panel  LE  sweep 

2,  18 

88-93 

SA0O25 

^A.25'0 

Outboard  panel  quarter  chord 

2,  18 

sweep 

91,-99 

S.A0O5O 

^.50^ 

Outboard  panel  half  chord  sweep 

2,  18 

100-105 

SA01OO 

(A1.OO^0 

Outboard  panel  TE  sweep 

2,  18 

106-111 

SAVSI 

<Am>, 

User  specified  inboard  panel 

2,  18 

sweep 

112-117 

SAVS0 

(Ve 

User  specified  outboard  panel 

2,  18 

sweep 

118 

X 

r 

Overall  taper  ratio 

2,-  18 

119 

ARIP 

s, 

Area  of  exposed  inboard  panel 

2,  18 

120 

Aw 

Overall  aspect  ratio 

2,  18 

121 

CBARI 

_il _ 

Inboard  panel  theoretical  MAC 

2,  18 

VARIABLE  DEFINITION  OF  DATA  BLOCK  "AHT 


LOCATION 

VARIABLE 

NAME 

ENGlNEERINf 

SYMBOL 

DATCOm 

REFERENCE 

COMMENTS/DEFINI  tions 

OVERLAY 

122 

CBARR 

c* 

r 

H.T.  mean  aerodynamic  chord 

2,  18 

123 

Ci 

ci 

4. 1.3.4 

Aspect  ratio  classification 

2,  18 

124 

(1+C| )x 

Aspect  ratio  classification 

2 

cos  A, 

LE 

125 

AHT  {128) 

/ AHT  (124) 

Aspect  ratio  classification 

2 

126 

^0^M=0 

Inviscid  zero  lift  angle  of 
attack 

0 

127 

(«c,  ) 

Inviscid  max  lift  angle  of 

0 

Lmax 

attack 

M«0 

128 

AR  classification  factor 

2 

129 

RNFS 

Rf 

Reynolds  number  of  H.T. 

0 

130 

Y. 

Y  distance  from  vehicle  center 
line  to  MAC  of  inboard  panel 

2,  18 

131 

CLALPA 

C*a 

User  defined  Co 
xa 

0 

132 

CLMAX 

cw 

User  defined  C» 

0 

‘max 

133 

Y* 

Y  distance  from  vehicle  center 
line  to  MAC  of  outboard  panel 

2.  18 

I31* 

ALPHAO 

a0 

Zero  lift  angle  of  attack 

16 

135 

DAO0T 

Au0/0 

Change  in  aQ  due  to  wing  twist 

16 

136 

Yr 

Y  distance  from  vehicle  center 

2,  18 

line  to  total  wing  MAC 

137 

AOM0AO 

(«o„)/«o 

4. 1.3.1 

Figure  4.1. 3. 1-5 

16 

138-1*13 

SWAFP 

aafi 

^  *2,16 

I  44 

AoCp 

4.1. 3. 4 

Figure  4. 1 .3.4— 21b 

16 

145 

‘max 

W 

Figure  4. 1 .3.4—2 la 

16 

C*max 

P16 

ci  x 

16 

max 

AHT(145) 

147-152 

ALCLMX 

(a  )_ 

*-max 

‘“Wo’’ 

16 

153-158 

AEJ 

(ae)J 

(“j  -  Oq),  degrees 

16 

159 

C2 

4.1. 3. 4 

Figure  4.1 .3.4— 24b 

16 

160 

(1+C2)  x 

4. 1.3. 4 

16 

AtanA.  _ 

- LE _ 

168 


r 

f 


VARIABLE  DEFINITION  OF  DATA  BLOCK  HAHT" 


LOCATION 

VARIABLE 

NAME 

ENCINEERINC 

SYMBOL 

REFERENCE  COMMENTS/OEFINITIONS 

OVERLAY 

161 

XR 

X  distance  from  H.T.  apex  to 

2,  ia 

H.T.  MAC  quarter  chord 

162 

CNB 

nB 

bfa*/b* 

2,  18 

163 

A! 

Inboard  theoretical  panel  aspect 

2,  18 

ratio 

164 

AY* 

Geometric  parameters  for  fic- 

2,  18 

165 

(b  */2)' 

ticious  outboard  panel  of 

2  18 

'  0  ' 

straight  tapered  H.T.;  used  to 

IO 

166 

V 

calculate  H.T.  pitching  moments 

2,  18 

167 

<¥> 1 

CO 

168 

(A0*) 1 

2,  18 

169 

(y ) • 

2,  18 

170 

n 

33 

171 

<Vi 

inboard  panel  lift  curve  slope 

16 

172 

(C4a^0 

Outboard  panel  lift  curve  slope 

16 

173 

«« 

2,  22 

174 

T0VC 

(t/c)  | 

User  defined  thickness  ratio  of 

2,  18 

inboard  panel,  or  total  wing 

175-180 

SATCM 

Wt/C„ 

H.T.  sweep  at  the  maximum  tliickr 

2,  18 

ness  chord  station 

181-186 

SATCM0 

l(A)t/c 

Outboard  panel  sweep  at  the  max- 

KJ 

* 

00 

max]0 

imum  thickness  chord  station 

187-192 

SATCM  1 

I(A)t/x 

Inboard  panel  sweep  at  the  max- 

2.  18 

max]  j 

imum  thickness  chord  station 

193-194 

UNUSED 

195 

XR 

X  distance  from  H.T.  apex  to 

2.  18 

LE  of  total  H.T.  MAC 

iweMt  A- .  rt.. 

>  v-:-  v'  . 


v  H  X 


f./  ^ 


VENTRAL  FIN  PLANFORM  GEOMETRIC  PROPERTIES 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "AVF" 


IOC  AT  ION 

variable 

NAME 

ENGINEERING 

SYMBOL 

oatcom 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

I 

ARIPE 

V 

Exposed  inboard  V.F.  area 

2,  18 

2 

AR0PE 

V 

Exposed  outboard  V.F.  area 

2,  18 

3 

AR0VAL 

s  * 

r 

Exposed  V.F.  area 

2,  18 

k 

ARREF 

S 

r 

Theoretical  V.F.  area 

2,  18 

5 

ASP  1  PE 

V 

Exposed  Inboard  V.F.  aspect 
ratio 

2,  18 

e 

ASP0PE 

V 

Exposed  outboard  V.F.  aspect 
ratio 

2,  18 

7 

ASP0VL 

A  * 
w 

Exposed  V.F.  aspect  ratio 

K> 

w 

OP 

8-9 

UNUSED 

10 

CHRORE 

Cr* 

Exposed  V.F.  root  chord 

2,  18 

11-14 

UNUSED 

15 

MACIPE 

y 

c  * 
w 

' 

Exposed  V.f-.  inboard  MAC 

2,  18 

16 

MAC0E 

Exposed  V.F.  MAC 

2,  18 

17 

HAC0PE 

c0* 

Exposed  V.F.  outboard  MAC 

2.  18 

18 

NDTCP 

a* 

Effective  exposed  V.F.  aspect 
ratio 

2,  18 

19 

SPTIPE 

rb* 

AVF(23)/AVF(21) 

2,  18 

20 

UNUSED 

21 

SSPNB0 

V2 

Semi-span  of  inboard  theoretical 
panel 

2,  18 

22 

UNUSED 

23 

SSPNEX 

bb*/2 

Ssmi-span  of  inboard  exposed 
panel 

2.  18 

2k 

UNUSED 

25 

X1 

Theoretical  V.F.  inboard  taper 
ratio 

2,  18 

26 

TRTIPE 

V 

Exposed  V.F.  inboard  taper  ratio 

2,  18 

27 

TRT0E 

X  * 

w 

Exposed  V.F.  taper  ratio 

2,  18 

28 

TRT0PE 

V 

Exposed  V.F.  outboard  taper 
ratio 

2,  18 

29 

LENGTH 

* 

Exposed  V.F.  maximum  overall 
length 

2,  18 

30 

XCNTEX 

X* 

X  distance  from  V.F.  apex  to  501; 
V.F.  MAC 

2,  18 

—  -  J&a 


170 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "AVF" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

31 

YCNTEX 

7  * 

W 

Exposed  V.F.  Y  distance  from 
body  to  MAC  of  total  V.F. 

2,  18 

32 

YCNTIE 

V 

Exposed  Inboard  panel  Y  distance 
from  body  to  inboard  MAC 

2.  18 

33 

YCNT0E 

V 

Exposed  outboard  panel  Y  dis¬ 
tance  from  body  to  outboard  MAC 

2.  18 

34 

SAEOOO 

V 

Exposed  V.F.  LE  sweep  angle, 
degrees;  effective  LE  sweep 
angle  for  non-straight  wings 

2,  18 

35 

V 

Angle  in  radians 

2,  18 

36 

SIN  Ag* 

Trignometric  Sine  of  Ag* 

2,  18 

37 

COS  Aqa 

Trignometric  cosine  of  Ag* 

2,  18 

38 

TAN  Aq* 

Trignometric  tangent  of  aq* 

2,  18 

39 

(a0*)t 

Test  value  used  in  Sub.  ANGLES 

2,  18 

40-45 

SAE025 

A*.75 

Exposed  V.F.  quarter  chord  sweep 

2,  18 

46-51 

SAE050 

A*.50 

Exposed  V.F.  half  chord  sweep' 

2,  18 

52-57 

SAE100 

A*1 .00 

Exposed  V.F.  TE  sweep 

2,  18 

58-63 

SA 1 000 

*Vi 

Inboard  panel  LE  sweep 

2,  18 

64-69 

SAI025 

(A.25>I 

Inboard  panel  quarter  chord 

2,  18 

sweep 

70-75 

SA 1050 

<\so>i 

Inboard  panel  half  chord  sweep 

2,  18 

76-81 

SAI 100 

(A1 .00^ 1 

Inboard  panel  TE  sweep 

2,  18 

82-d7 

SA0OOO 

(AO}0 

Outboard  panel  LE  sweep 

2,  18 

88-93 

SA0O25 

^A.25^0 

Outboard  panel  quarter  chord 

2,  18 

sweep 

94-99 

SA0O5O 

^.50^0 

Outboard  panel  half  chord  sweep 

2,  18 

00-105 

3A01OO 

*A1.OO*0 

Outboard  panel  TE  sweep 

2,  18 

06-111 

SAVSI 

User  specified  inboard  panel 
sweep 

,2,18 

12-117 

SAVS0 

Kh 

User  specified  outboard  panel 
sweep 

,2,18 

118 

Xr 

Overall  taper  ratio 

2,  18 

119 

ARIP 

Sl 

Area  of  exposed  inboard  pane! 

2,  18 

120 

Aw 

Overall  aspect  ratio 

2.  18 

121 

CBARI 

_ 

Inboard  panel  theoretical  MAC 

2.  18 

171 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "AVF 


LOCATION  VA«'AAMBEl£ 


ENGINEERING  OATCOm 
SYMBOL  REFERENCE 


COMMENTS/DEFINITIONS 


CBARR 


V.F.  mean  aerodynamic  chord  2,  18 

Aspect  ratio  classification  2,  18 

(1+Cj)  x  Aspect  ratio  classification  2 

C05  Au 

AVT  ( 1 28 )/AVT  (124)  Aspect  ratio  classification  2 

(a0^M=0  Inviscid  zero  lift  angle  of  0 

attack 

(a(v  )  Inviscid  max  lift  angle  of  C 

max  attack 


131  CLALPA 

132  CLMAX 

133 

136 

3^-137 

38-143  SWAFP 
144-160 


164 

165 

166 

167 

168 
163 

170-173 


_0 

Y 

UNUSED 

AAF1 

UNUSED 


(b0*/2) ' 


(y>* 

(A0A) ' 

1 


UNUSED 


AR  classification  factor 

Reynolds  number  of  V.F. 

Y  distance  from  vehicle  center 
line  to  MAC  of  inboard  panel 

User  defined  Cs 

a 

User  defined  C» 

*max 

Y  distance  from  vehicle  center 
line  to  MAC  of  outboard  panel 


Jistance  from  V.F.  apex  to  V.F. 
MAC  quarter  chord 

tb*/b* 

Inboard  theoretical  panel  aspec 
ratio 

Geometric  parameters  for  fic¬ 
ticious  outboard  panel  of 
straight  tapered  V.F.;  used  to 
calculate  wing  pitching  moments 


VERTICAL  TAIL  PLANFORM  GEOMETRIC  PROPERTIES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "AVT" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

COMMENTS/OEFINITIONS 

OVERLAY 

I 

ARIPE 

V 

Exposed  inboard  V.T.  area 

2,  18 

2 

AR0PE 

V 

Exposed  outboard  V.T.  area 

2,  18 

3 

AR0VAL 

s  * 

r 

Exposed  V.T.  area 

2,  18 

4 

ARREF 

S 

r 

Theoretical  V.T.  area 

2,  18 

5 

ASP  1  PE 

A|* 

Exposed  inboard  V.T.  aspect 
ratio 

2,  18 

6 

ASP0PE 

V 

Exposed  outboard  V.T.  aspect 
ratio 

2,  18 

7 

ASP0VL 

A  * 
w 

Exposed  V.T.  aspect  ratio 

2,  18 

8-9 

UNUSED 

10 

CHRDRE 

Cr* 

Exposed  V.T.  root  chord 

2,  18 

11-14 

UNUSED 

15 

MAC  1  PE 

V 

Exposed  V.T.  inboard  MAC 

2,  18 

16 

MAC0E 

c  * 
w 

Exposed  V.T.  MAC 

2,  18 

1  17 

MAC0PE 

V 

Exposed  V.T.  outboard  MAC 

2,  18 

18 

NDTCP 

0* 

Effective  exposed  V.T.  aspect 
ratio 

2,  18 

19 

SPTIPE 

rb* 

AVT (23) /AVT (21) 

2,  18 

20 

UNUSED 

21 

SSPNB0 

V2 

Semi-span  of  inboard  theoretical 
panel 

2,  18 

:  22 

UNUSED 

23 

SSPNEX 

bb*/2 

Semi -span  of  inboard  exposed 
panel 

2,  18 

;  24 

UNUSED 

25 

A. 

Theoretical  V.T.  inboard  taper 
ratio 

2,  18 

26 

TRTIPE 

V 

Exposed  V.T.  inboard  taper  ratio 

2,  18 

27 

TRT0E 

X  * 

w 

Exposed  V.T.  taper  ratio 

2,  18 

28 

TRT0PE 

V 

Exposed  V.T.  outboard  taper 
ra  t  ?  o 

2,  18 

29 

LENGTH 

l* 

E 'posed  V.T.  maximum  overall 
length 

2,  18 

30 

XCNTEX 

X* 

X  distance  from  V.T.  apex  to  50% 
V.T.  MAC 

2,  18 

VARIABLE  DEFINITION  OF  DATA  BLOCK  "AVT" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

datcom 

REFERENCE 

COMMENTS/OEFINITIONS 

OVERLAY 

31 

YCNTEX 

7  A 

w 

Exposed  V.T.  Y  distance  from 
body  to  MAC  of  total  V.T. 

2,  18 

32 

YCNTIE 

V 

Exposed  inboard  panel  Y  distance 
from  body  to  inboard  MAC 

2,  18 

33 

YCNT0E 

V 

Exposed  outboard  panel  Y  dis¬ 
tance  from  body  to  outboard  MAC 

2,  18 

34 

SAEOOO 

V 

Exposed  V.T.  LE  sweep  angle, 
degrees;  effective  LE  sweep 
angle  for  non-straight  V.T. 

2,  18 

35 

V 

Angle  in  radians 

2,  18 

36 

SIN  AQ* 

Trlgnometric  sine  of  Ag* 

2,  18 

37 

COS  Aq* 

Trignometric  cosine  of  AQ* 

2,  18 

38 

TAN  Aq* 

Trlgnometric  tangent  of  aq* 

2,  18 

39 

<V>T 

Test  value  used  in  Sjb.  ANGLES 

2,  18 

40-45 

SAE025 

A*.25 

Exposed  V.T.  quarter  chord  sweep 

2,  18 

46-51 

SAE050 

A\50 

Exposed  V.T.  half  chord  sweep 

2,  18 

52-57 

SAE100 

A*l .00 

Exposed  V.T.  TE  sweep 

2,  18 

58-63 

SA 1 000 

<V. 

Inboard  panel  LE  sweep 

2,  18 

64-69 

SAI025 

(A.25)I 

Inboard  panel  quarter  chord 
sweep 

2,  18 

70-75 

SA 1050 

(A.50}I 

Inboard  panel  half  chord  sweep 

2,  18 

76-81 

SAI 100 

(A 1.00*1 

Inboard  panel  TE  sweep 

2,  18 

82-87 

SA0OOO 

<Ao>0 

Outboard  panel  LE  sweep 

2,  18 

88-93 

SA0O25 

(A.25>« 

Outboard  panel  quarter  chord 
sweep 

2,  18 

94-99 

SA0O5Q 

Outboard  panel  half  chord  sweep 

2,18 

100-105 

SA01OO 

(Al.OO*0 

Outboard  panel  TE  sweep 

2,  18 

106-111 

SAVSI 

<Am>, 

User  specified  inboard  panel 
sweep 

,2.18 

112-117 

SAVS0 

<A.)« 

User  specified  outboard  panel 
sweep 

,2,18 

118 

\ 

r 

Overall  taper  ratio 

2,  16 

119 

ARIP 

S. 

Area  of  exposed  inboard  panel 

2,  16 

120 

Aw 

Overall  aspect  ratio 

2,  18 

121 

CBARI 

_ 

Inboard  panel  theoretical  MAC 

2,  18 

175 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "AVT" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

’  OATCOM 
REFERENCE 

comments/definitions 

OVERLAY! 

122 

CBARR 

c" 

r 

V.T.  mean  aerodynamic  chord 

2,  id 

123 

Cl 

C1 

4.1. 3. 4 

Aspect  ratio  classification 

2,  18 

124 

(1+Cj)  X 

Aspect  ratio  classification 

2 

cos  A,  _ 

I 

LE 

1 

125 

AVT  (128) 

/AVT  (124) 

Aspect  ratio  classification 

2 

126 

K)^M=0 

inviscid  zero  lift  angle  of 
attack 

°  1 

127 

(acL  ) 

Inviscid  max  lift  angle  of 

0  I 

Lmax 

attack 

I 

M=0 

I 

128 

AR  classification  factor 

2 

129 

RNFS 

Rf 

Reynolds  number  of  V.T. 

0 

130 

Y. 

Y  distance  from  vehicle  center 
line  to  MAC  of  inboard  panel 

2,  id 

131 

CLALPA 

C*a 

User  defined  Co 

0 

132 

CLMAX 

*”amax 

User  defined  Cw 

0  1 

133 

Y0 

y 

Y  distance  from  vehicle  center 

2,  Id 

136 

line  to  MAC  of  outboard  panel 

134-137 

UNUSED 

2,  18J 

138-143 

SWAFP 

AAF1 

1.2 

144-160 

UNUSED 

161 

“r 

Distance  from  V.T.  apex  to  V.T. 
MAC  quarter  chord 

2,  Id 

162 

CNB 

bb*/b* 

2,  id 

163 

A« 

Inboard  theoretical  panel  aspect 
ratio 

2,  id 

164 

AY' 

Geometric  parameters  for  fic- 

2,  It 

165 

(b  */2) ' 

ticious  outboard  pane)  of 

2,  18 

'O' 

straight  tapered  V.T. ;  used  to 

1 66 

V 

calculate  wing  pitching  moments 

2,  It 

167 

<  v> ' 

2,  11 

168 

<V,‘ 

2,  If 

169 

V> ' 

2,  If 

170-173 

UNUSED 

176 


f 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "AVT" 


LOCATION 

|- 

variable 

NAME 

ENGINEERING 

SYMBOL 

174 

TflfVC 

(t/c), 

175-180 

SATCM 

*A)t/c  max 

181-186 

SATCM0 

“A>t/c 

max]0 

187-192 

SATCM 1 

«A>t/c 
max]  | 

193-194 

UNUSED 

195 

XR 

COMMENTS/OEfINITIONS 


User  defined  thickness  ratio  of  2,  18 
inboard  panel,  or  total  V.T. 

V.T.  sweep  at  the  maximum  thick-  2,  18 
ness  chord  station 

Outboard  pane)  sweep  at  the  max-  2,  18 
imum  thickness  chord  station 

Inboard  panel  sweep  at  the  max-  2,  18 
imum  thickness  chord  station 


X  distance  from  V.T.  apex  to  LE  2,  18 
of  total  V.T,  MAC 


FLIGHT  CONDITIONS  AND  SUBSONIC  WING  AERODYNAMICS 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "3" 


LOCATION  n”AM8£lE 


ENGINEERING 

SYMBOL 


OATCOM 

REFERENCE 


COMMENTS/DEFINITIONS 


23-42  ALSCHD 

43  ACCLHX 

44  CCLMAX 

45  CNAARF 

46 

47 


49  I  ALPH0M 


aCLmax 

^Lmax 

(CNaaW 

(CD0>w 

^CLa^M»0 


Mach  number 

Mach  number  parameter 

Incompressible  wing  lift 
coefficient 

“SCHD  +  “i 

Maximum  lift  angle  of  attack 

Maximum  lift  coefficient 

4, 1.3. 3  Increment  in  C*  at  Ci  ,  Ref. 

Wing  zero  lift  drag  coefficient 

Wing  zero  lift  pitching  moment 
coefficient 

Wing  incompressible  lift  curve 
slope 

Wing  zero  lift  angle  of  attack 
at  Mach 


SUBSONIC  BODY  PARAMETERS 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "BD" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

1 

Total  body  length 

4,6, 

23 

2 

X  distance  from  body  nose  to  max 

4,6 

max 

cross  section  area 

3 

S 

max 

Body  maximum  cross  sectional 

4,6 

area 

4 

S! 

6 

nose 

5 

£ 

2,6 

nose 

6 

s 

o 

A. 2. 1.1 

Body  cross-sectional  area  at  Xq 

6 

7 

X 

A. 2. 1.1 

X  station  where  flow  ceases  to 

6 

O 

be  potential 

S 

- 

10 

3 

k2-k, 

A. 2. 1.1 

Figure  4.2.l.I-20a 

6 

1C 

^C0o^b 

Body  zero  lift  drag  coefficient 

6 

n 

X  -  X-statlon  of  body  nose 

1 

12-29 

UNUSED 

nose  ' 

\. 

30 

(LAF'H 

10 

31 

*lnf^h 

10 

32 

UNUSED 

33 

XCG=XH 

XCG 

I 

34-54 

UNUSED 

55 

U/r)8 

4,6 

56 

SB 

Body  max.  cross,  area 

4,6 

57 

s. 

D 

Body  base  area 

4,6 

58 

(«)„ 

■ 

10,28 

59 

^C°F^DB 

Body  zero  lift  skin  friction 
drag  coefficient  based  on  S 

max 

4,6 

60 

C°b 

Body  zero  lift  base  drag  coef¬ 
ficient  based  on  S^^ 

4,6 

61 

c0o 

Body  zero  lift  drag  coefficient 

4.6 

based  on  Sn  c 

Ref 

62 

(c  ) 

mo  B 

Body  zero  lift  pitching  moment 
coefficient 

4,7 

63 

(AXAC^H 

10,28 

64 

*ZAC*H 

10,28 

179 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "BO 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "BD" 


location 


95-114 

115-134 

135-154 

155-174 

175-194 

195-214 

215-234 

235-254 

255-274 

275 

276-295 
296-315 
316-335 
336-355 
356-375 
376-395 

535 

536-660 
661-680 
681-700 
701-720 
721-740 
741-760 
761 
762 


ENGINEERING  OATCOM 
SYMBOt  REFERENCE 


COMMENTS/DEFINITIONS 


<c"cC^,J8' 

(cLp)j 

-dS/dX 

<CLV>J 

(CDL)j 

(CmCNp)J 


(Cdn)wb 


(CmN)WB 

*Cd;Phb 

^Cln)hb 

^CmN^HB 

(b/2-b*/2) 

UNUSED 

^WjBA 

^CNp)jBA 

X/Ln.r 


^AC^H 


4.2. I. 2  Figure  4.2.1.2-35b 

Potential  flow  lift  term 


Vortex  lift  term 


Body  Pi an form  Area 
Cjj,  and  of  body  segment 
from  nose  tip  to  leading  edge 
of  exposed  wing 

0^ ,  and  Cm  of  body  segment 
from  nose  tip  to  leading  edge 
of  exposed  H.T. 


'T-’V  , 


/ 


BO^Y  INPUT  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  MBDIN 


LOCATION 

VASIABtE 

NAME 

ENGINE  EBING 
SYMBOL 

OATCOM 

AEfEBENCE 

COMMENTS/Df  EINI  TIONS 

I 

NX 

Input  via  NAMELI 

ST  BODY 

2-21 

X 

X. 

1 

22-A1 

r 

s. 

1 

;2-6l 

p 

p. 

1 

62-81 

R 

Ri 

82-101 

ZU 

ZUi 

102-121 

ZL 

z<-i 

122 

BNOSE 

123 

BTAIL 

124 

BLN 

1N 

125 

BLA 

V 

126 

OS 

d 

s 

127 

TYPE 

128 

METHOD 

. . 

- 

FLIGHT  CONDITIONS  AND  SUBSONIC  HORIZONTAL  TAIL  AERODYNAMICS 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "BHT* 


IOC  AT  ION  |VA£AMf  * 


23-42 


NG  INC  THING 
SYMSOt 


I(Clw)j) 

M-0 


ALSCHD 


ACCLHX 

CCLMAX 

CNAARF 


^Naa^Ref 

^CLa^H-0 


ALPWIH 


OATCOM 

REFERENCE 


A.  1.3*3 


COMMINTS/OfWNlTIONS 


Mach  number 

Mach  number  parameter 

Incompressible  HT  lift  eoefficl* 


°SCMD  +  “i 


Maximum  lift  angle  of  attack 
Maximum  lift  coefficient 
Increment  ir.  at  ^L|>#x* 

HT  zero  lift  drag  coefficient 


2.10, 

16 


HT  zero  lift  pitching  moment 
coefficient 

HT  incompressible  lift  curve 
slope  j 

HT  zero  I i ft  angle  of  attack  at 
Mach 


VARIABLE  DEFINITION  OF  DATA  BLOCK  “C" 


LOCATION 


VARIABl  { 
NAME 


ENGINEERING 

SYMBOL 


DATCOM 

REfERENCE 


COMMENTS/OEMNI T  IONS 


PVERIAYI 


28 

29 

30 


sinaCL 


max 


tanac 


<Vcr> 


l  max 

r> 

ref 


4.1. 4.3 
4. 1.4.3 
4. 1.4.3 


aCi  from  4. 1.3. 4 
'"Lmax 


Eqn.  4.1.4.3-c 


31 

31 

31 


31 

32 

33 

34 

35 

36 

37 


sin  Oj 

cos  a  | 

tan  Oj 

A  cos  A* 
o 

|  tanetj/ 

tan°CLmax 

°Ref 


4.1.4. 3 
4.1. 4.3 
4.1. 4.3 
4.1.4. 3 
4. 1.4.3 

4.1. 4. 3 
4. 1.4.3 


Aspect  ratio  index.  Figure 
4.1.4.3-24a 


31 

31 

31 

31 

31 

31 

31 


38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 


TEMP2 


i(xCP/cr) 

4<*CP/Cr> 


4(XCP/Cr> 

Ao 

4(XCP/Cr) 

/Aa 

*XCP/Cr*J 

UNUSED 

/tan  a 

tan  ar. 

'*«-ma4 


ref 


/tan  a 

V‘r 

(Xcp/Cr) 

°ref 

(XCP/Cr*3 

“ref 


4. 1.4.3 
4. 1.4.3 
4.1. 4.3 

4.1. 4.3 
4. 1.4.3 
4.1.4. 3 

4.1. 4. 3 

4.1. 4. 3 

4. 1.4. 3 

4. 1.4.3 
4. 1.4. 3 


Stability  index.  Figure 
4.1.4.3-226 


31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 


50 


4. 1.4.3 


31 


SUBSONIC  HORIZONTAL  TAIL  PITCHING  MOMENT  PARAMETERS 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "CHT" 


I  LOCATION  VA*'A»ie  ENGIN£ERING  DATCOM 
— — —  NAMg  SVMBOl  REFERENCE 

*  ^mo»  I.A.I 

2  Cm°TIP 

3  (Cmo)M/(Cmo^-0 

V  AC^/e  1 4. 1.4. 1 


'*m0 

*ac/c 


dCn/dCL 


A  tan  A* 
w  o 

tan  A*/8 
o 

6 /tan  A* 

A*  tan  A0| 
tan  AQ|/e 

8/tan  Aq| 

Arttan  A  - 

0  o 0 

tan  A^/6 
8/tan  A  - 

(X.c/er>. 

<X.c/er>* 

(X.c>i/cr, 

|  d 

I  (xcp/cr) 


a -90° 


(I+Cj)A  x 
tan  A* 
A(XCp/Cr)2 

(xcp/cr)| 

(Xcp/cr) 


4. 1.4. 1 

4. 1.4.2 

4.1. 4.2 

4.1. 4. 2 

4.1. 4. 3 
4. 1 .4.3 
4. 1.4. 3 
4.1. 4.3 
4. 1.4.3 
4.1. 4.3 
4.1. 4.3 
4.1. 4.3 
4. 1.4.3 
4.1. 4.3 
4. 1.4.3 

'  4.1. 4.3 
4.1 .4.3 
4. 1.4.3 

4. 1.4.3 
4. 1.4. 3 

4.1. 4.3 
4. 1.4.3  j 
4.1. 4.3 


COMMENtS/OEHNlTlONS 
User  defined  zero  lift  C 

fR 

User  defined  zero  lift  Cm  of 
outboard  panel 

Figure  4. 1.4. 1-7 

change  due  to  unit  HT 

twist 


Distance  from  HT  apex  to  the 
a.c.  In  root  chords 


Eqn.  4.1.4.2-c 


Inboard  panel 
Inboard  panel 
Inboard  panel 
Outboard  panel 
Outboard  panel 
Outboard  panel 
Inboard  panel 
Outboard  panel 

Eqn.  4. 1.4.3-f 

HT  normalized  X  at  90  degrees 
angle  of  attack1" 

Figure  4.l.4.3-2lb 


Figure  4.1.4.3-21b  t  -22a 
Figure  4.1.4.3-21a 


IOC  AT  ON 

variable 

NAME 

28 

29 

30 

31 

32 

33 

34 

35 

i 

36 

'37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

TEMP2 

48 

49 

50 

j 

VARIABLE  DEFINITION  OF  DATA  BLOCK  CHT 


COMMENTS/DEEINITIONS 


4. 1 .4.3  or,  from  4. 1.3. 4 

vLmax 

4.1. 4. 3 

4. 1.4.3  Egn.  4.1.4.3-c 

4.1. 4.3 
cos  a |  4. 1.4.3 

tan  a.  4. 1.4.3 

A  cos  A*  4. 1.4.3 

4.1. 4.3 

4. 1.4. 3 

4. 1.4.3  Aspect  ratio  Index,  Figure 
4.1.4.3-24a 

A(xCp/cr)J 

A(xcp/Cr>-  <*- 1  -^-3 

4. 1.4.3  Stability  Index,  Figure 
|  4.1.4.3-22b 

A^xcp/Cr)  4.1. 4.3 
{  Ao  4. 1.4.3 
A(xcp/Cr)  4. 1.4.3 

/Aa 

(XCP/CrJJ 
UNUSED 


4.1. 4. 3 

4.1. 4. 3 

4.1. 4. 3 

4.1.4. 3 


CP'”'r'3l  4*1,4,3 


% 


SUBSONIC  WING  DRAG  PARAMETERS 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "D" 


IOC  AT  ION 

VARIABl  E 
NAME 

ENGINEERINC 

symbol 

OATCOM 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

1 

R' 

3 

2 

i,/k 

A(16)/R0UGFC 

3 

3 

s*/sr 

Ratio  of  exposed  wing  to  refer- 

3 

ence  areas 

4 

*0 

4. 1.5. 2 

Figure  4.1.5.2-53 

3 

5 

", 

4. 1.5. 2 

Figure  4.1.5.2-53 

3 

6 

3 

7 

<%>, 

8 

^RLER*0 

A(2°I)MRur)0  ' 

9 

^LER^I 

A(201)*(Rler), 

3 

10 

Cf 

Wing  skin  friction  coefficient 

3 

11 

cf| 

Inboard  panel  skin  friction 

3 

coefficient 

12 

Cf0 

Outboard  panel  skin  friction 

3  : 

W 

coefficient 

13 

rls 

4. 1.5.1 

Figure  4.1.5.1-28b 

H 

14 

rl 

HI 

15 

(r£)  , 

3 

16 

3 

17 

RN 

3 

18 

(RN), 

Inboard  panel  Reynolds  number 

3 

19 

(RN)0 

Outboard  panel  Reynolds  number 

EH 

20 

CD0 

Wing  zero  lift  drag  coefficient 

Ell 

21 

(coo), 

Inboard  panel  Cqq 

HI 

22 

(CDo)g| 

Outboard  panel  Cqq 

3 

23 

(rls)  , 

Inboard  panel  R(  ^ 

3 

24 

(RLS^0 

Outboard  panel  R^ 

3 

25 

(acdl) j 

• 

3 

26 

rler 

3  ! 

27 

Rv 

EBl 

28 

AA/cos 

91 

29 

R 

4. 1.5.2 

Figure  4.1.5.2-53 

30 

. . - 

e 

4. 1.5. 2 

Figure  4.1.5.2-i 

91 

1QO 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "D 


VARIABl  E  ENGINEERING  DATCOM 
LOCATION  NAME  SYMBOL  REfERENCE 


comments/defini  tions 


3A 

35 

36-55 


cDj 

(cDL)j 


Wing  drag  coefficient 

Wing  induced  drag  coefficient 


SUBSONIC  HORIZONTAL  TAIL  DRAG  PARAMETERS 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "DOT" 


IOC  AT  ION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

oatcom 

REFERENCE 

COMMENTS/OEFINITIONS 

C»0 
(Cqo) | 

(\S)  I 

(RLS*0 

(acdl)j 

rler 

■Sr 

AX/cos 

R 


AHT(l6)/ROUGFC 

Ratio  of  exposed  HT  to  refer¬ 
ence  areas 

.5.2  Figure  4.1.5.2-53 
.5.2  Figure  4.1.5.2-53 


AHT(2O!)*(RLER)0 

AHT(201)*(Rl£r)| 

HT  skin  friction  coefficient 

inboard  panel  skin  friction 
coefficient 

Outboard  panel  skin  friction 
coefficient 


4.1. 5. I  Figure  4. 1.5. l-2Sb 


Inboard  panel  Reynolds  number 
Outboard  panel  Reynolds  number 
HT  zero  lift  drag  coefficient 
inboard  |»anei  C[,q 
Outboard  panel  Cqq 
Inboard  panel  R 
Outboard  panel  R.  c 


4.1. 5. 2 
4.1. 5.2 


AHT(20l)*(RLER)f 


I 

Figure  4.1.5.2-53 
Figure  4. I .5.2— i 


VERIAY 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "DHT 


toe  AT  ION 

VARIABLE 

NAME 

engineering 

SVM60L 

OatcOm 

REFERENCE 

COMMENTS/OF'INITIONS 

3) 

BA 

BA  ■ 

32 

sw 

BW 

33 

V 

3A 

cDl 

35 

CDj 

HT  drag  coefficient 

36-55 

<CPL>J 

HT  induced  drag  coefficient 

VARIABLE  DEFINITION  OF  DATA  BLOCK  DVF 


(VARIABLE  (ENGINEERING!  DATCOM 
LOCATION I  NAwe  I  SyM80l  I  REFERENCE 


COMMENTS/ MUNITIONS 


34 

35 

36-55 


C0l 

CDj 

(Cql)j 


VF  drag  coefficient 
VF  induced  drag  coefficient 


T 


SUBSONIC  VERTICAL  TAIL  DRAG  PARAMETERS 
VARIABLE  DEFINITION  OF  DATA  BLOCK  MDVTH 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

DATCOM 

REFERENCE 

1 

R' 

2 

l/k 

3 

s*/sf 

4 

h 

4. 1.5.2 

5 

*. 

4.1. 5. 2 

6 

«V* 

7 

(Ry)| 

8 

(RLER*0 

9 

*RL£R*I 

10 

Cf 

11 

Cf| 

12 

13 

rls 

4.1. 5.1 

14 

V 

15 

(Rt), 

16 

17 

RN 

18 

(RN) , 

19 

(RN)0 

20 

coo 

21 

(cDo)  | 

22 

^CD0^ 

23 

1 

24 

(RLSJ0 

... 

25 

UcDl)j 

26 

rler 

27-,. 

i 

Rv 

28 

AA/cos  Al£ 

29 

R 

4. 1.5.2 

30 

e 

4. 1.5. 2 

COMMENTS/DEFINITIONS 


AVT(l6)/R0UGFC 

Ratio  of  exposed  VT  to  refer¬ 
ence  areas 

Figure  4.1.5.2-53 
Figure  4.1.5.2-53 


V.T.  skin  friction  coefficient 

Inboard  panel  skin  friction 
coefficient 

Outboard  panel  skin  friction 
coefficient 

Figure  4. 1 .5. l“28b 


Inboard  panel  Reynolds  number 
Outboard  panel  Reynolds  number 
VT  zero  lift  drag  coefficient 
Inboard  panel  Cpg 
Outboard  panel  Cj)0 
Inboard  panel  R^ 

Outboard  panel  R^s 


Figure  4.1.5.2-53 
Figure  4,1.5.2-i 


OVERLAY] 

“8 

8 
8 

8 
8 
8 
8 
8 

3 
8 
8 

8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


196 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "DVT 


SUPERSONIC  DOWNWASH  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "DWA 


IOC  AT  ION 

variable 

NAME 

ENGINEERING 

SYMBOL 

DATOOM 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

1 

MACH 

M 

Mach  number 

21 

2 

BETA 

e 

Mach  number  parameter 

21 

3 

X  (l) 

2xi/6b„ 

4.4.1 

21 

4 

X  (2) 

2VBb„ 

4.4.1 

21 

5 

Y(l) 

2Y j/bw 

4.4.1 

21 

6 

V  (2) 

2Y£/bw 

4.4.1 

21 

7 

z(D 

2Z  j  /bw 

4.4. 1 

21 

8 

z  (2) 

2Z2/bw 

4.4.1 

21 

9-28 

ALPHA 

aJ  +  ai 

21 

29-68 

ZE 

(2Z/bw)Eff. 

14.4.1 

21 

1,2 

69-70 

DHB 

[2h/aBbJ 

4.4.1 

21 

71-108 

UNUSED 

1,2 

109-128 

DEPAVG 

(3e/3a) j 

4.4.1 

21 

AVG 

129-168 

SOW 

(3e/3a) .  . 

1  9l 

4.4.1 

21 

169-188 

CLANL 

C>-a  J 

21 

189-208 

M 

<mj>h 

Mach  number  at  horizontal  tail 

21 

209 

ZWAKEC 

Zw/c 

21 

210-229 

ZC 

ZJ 

21 

230 

DELQ0 

(Aq/q) 0 

21 

231 

DLE 

iaJ_6LE 

21 

232 

DELTAZ 

AZJ 

21 

233 

XSUR 

XSurvey 

4.4.1 

X  at  survey  plane 

21 

234 

THETA 

0 

4.4.1 

Shock  wave  angle,  Figure 

21 

4.4.1-73 

TE 


235 

236 
237 


DELTE 

THETE 

JDETCH 


21 

21 

21 


\ 

DYNAMIC  DERIVATIVE  VARIABLES 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "DYN" 


LOCATION 

VARIABt  E 
NAME 

ENGINEERING 

SYMBOL 

DATCOm 

REFERENCE 

comments/definitions 

OVCRl  AY 

1 

CMQMFB 

(%V 

7. 1.1. 2 

Eqn.  7.1.!.2-b 

43 

2 

CMQ2 

Cfflq  H=,2 

7. 1.1.2 

Low  speed  wing  pitching  deriva¬ 
tive  (M=.2) 

43 

3 

UNUSFD 

4 

CLG 

CL9 

7. 1.4.1 

Figure  7. 1.4. 1-6 

43 

5 

F8N 

f8(n) 

7.1. 4. 2 

Figure  7. 1.4. 2-9 

43 

6 

CM0G 

Cm°q 

7.1. 4.1 

Figure  7. 1.4. 1-6 

43 

7 

CMADPP 

7. 1.4. 2 

Eqn.  7.1.4.2-b 

43 

8 

F6N 

F6(N) 

7. 1.4. 2 

Figure  7. 1.4. 2-9 

43 

9 

EPPBC 

E0c 

7. 1.1.1 

Figure  7. i. 1.1-8 

43 

10 

GBC 

Gec 

7. 1.1.1 

Figure  7..  1.1. 1-8 

43 

11 

CLQPWH 

CEq 

7.1.1  J 

Eqn.  7.1.1.1-d 

43 

12 

F3N 

f3(n) 

7. 1.1.1 

Figure  7.1. 1.1-9 

43 

13 

F4N 

F u  (N) 

7. 1.1.1 

Figure  7.1. 1.1-9 

43 

14 

XACCRB 

X  /“ 

7. 1.1.1 

From  section  4. 1.4. 2 

•3,44, 

ac  r 

54 

15 

CLQ.WPP 

eciq 

7. 1.1.1 

Figure  7.1.1.1-10  (a-c) 

43 

16 

CLAD2 

^2 

7. 1.4.1 

Eqn.  7.1.4.1-c;  Figures 

7. 1 .4. l-8(a-f) 

44 

17 

F5N 

f5(n) 

7.1. 4. 2 

Figure  7. 1.1. 2-8 

43 

18 

F7N 

f?(n) 

7. 1.4. 2 

Figure  7.1.1 .2-8 

43 

19 

FI  IN 

Fn(N) 

7. 1.4. 2 

Figure  7. 1.1. 2-8 

43 

20 

CMQPWH 

c 1 

mq 

7.1. 1.2 

Cmq  referenced  to  body  axes  with 

43 

the  origin  at  the  wing  a.c. 

21 

(dC  /dC. ) 
m  L 

Inviscid  derivative  of  C  due  to 
C,  m 

43 

M=0 

L 

22 

CLADI 

(cL.), 

Uu  1 

7.J.4.1 

Eqn.  7.1.4.1-c;  Figures 

7.1.4. l-8(a-f) 

44 

23 

FIN 

Fj  (N) 

7. 1.4.1 

Figure  7. 1.4. 1-7 

44 

24 

F2N 

f2(n) 

7. 1.4.1 

Figure  7. 1.4. 1-7 

44 

25 

F3X 

Fj(N) 

7. 1.4.1 

Figure  7. 1.4. 1-7 

44 

26 

CMAD1 

7. 1.4. 2 

(Figures  7.1 .4.2—  1 33  thru  1 3p 

44 

27 

CHAD2 

CM 

•3 

E 

7. 1.4.2 

44 

VARIABLE  DEFINITION  OF  DATA  BLOCK  "DYN" 


LOCATION 

variable 

NAME 

ENGINEERINC 

SYMBOL 

datcom 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERlAY 

72-91 

OCLPO 

(6Cip)DRA 

.  7. 1.2.2 

Eqn.  7.1.2.2-C 

45 

92 

CNPCL0 

7. 1.2. 3 

7# 1 *2*3*c 

45 

93 

BEE 

C.=M=0 
J1-M2cos2.  . 
<Ac  1^' 

,7. 1.2.1 

Modified  Mach  number 

parameter 

45 

94 

CDO 

CDo 

jZero  lift  drag  coefficient 

45 

95 

CNPTHE 

ACnp/0 

7. 1.2. 3 

Figure  7.1.2.3-12 

45 

96-115 

OCLOA 

3/3a(C 
tan  a)L 

7. 1.2.1 

1 

45 

116-135 

OCDDA 

3/3ct(C  - 

co=>  “ 

7.1.2. 1 

(Terms  of  eqn.  7. 1.2.1 

-d 

45 

136-155 

DCADA 

3/3a  (Cj_  / 

7. 1.2.1 

\ 

45 

itA) 

156-175 

KAY 

K 

7. 1.2.1 

D i mens  i on  1  ess  -cor rect ion  factor 

45 

176 

CLPG 

0 

7.1. 2.1 

Roll  damping  wi thout 
at  zero  lift 

dihedral 

45 

177 

DCYPG 

(ACYp) f 

7.1. 2.1 

Increment  in  Cyp  due 

to  * 

45 

178 

TRANS 

7. 1.2.1 

(Intermediate  table  lookup  values 

45 

179 

CHANGE 

7.1. 2.1 

(for  Figure  7. 1.2. 1-9 

45 

180 

CYPCLM 

I((VCl>P 

7. 1.2.1 

Zero  lift  (dCyp/dCL) 

it  Mach 

45 

181 

TRADE 

cL-o 

45 

182 

CNRCLZ 

c  /c  2 
tnr/cL 

7. 1.3. 3 

Figure  7. 1 .3.3-6 

45 

183 

CNRCDO 

^nr7^QQ 

7. 1.3. 3 

Figure  7. 1.3. 3-7 

45 

184-203 

CD00 

c°o 

7.1. 3. 3 

Cqq  vs  C, 

45 

204 

TRENS 

7. 1.2.1 

Intermediate  table  lookup  values 

45 

205 

CHENGE 

7. 1.2.1 

for  Figure  7.1.2.1-l4 

45 

206 

CYPA 

Cyp/a 

7. 1.2.1 

Cyp  as  f(o)  1 

45 

207 

CNPTAS 

(Cnp/a)/ 

7. 1.2. 3 

Figure  7.1.2.3-14  l 

45 

208 

CNPAl 

tan  Ale 
(Cnp/a) , 

7. 1.2. 3 

i 

Terms  of  eqn.  7. 1.2. 3^ 

f 

45 

209 

CNPA2 

(cnp/o)2 

7.1. 2. 3 

\ 

45 

201 


VARIATION  DEFINITION  Of  DATA  BLOCK  "DYN" 


inrATiOM  VARIABLE  ENGINEERING  DATCOM 
IOCAIION  nam£  SYMBOL  REFERENCE 


COMMENTS/DEEINITIONS 


CNPA3  (Cnp/a) 3  7. 1.2. 3  Term  of  eqn.  7.1.2.3-f 

211  CNPA  (Cnp/a)  7. 1.2. 3  Result  of  eqn.  7.1.2.3"f 

BODY  AXES 

212  CNPAE  (Cnp/a)  7. 1.2. 3  Eqn.  7.1.2.3-e 

Total 

213  CNPBA  (Cn  ^<0  7. 1.2.3  Resul t  of  eqn.  7-1 . 2 . 3~g 

nP 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "DYNH" 


LOCATION 

variable 

NAME 

ENGINEERING 

SYMBOL 

datcom 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

28 

LAMN 

N 

Nose  taper  ratio 

46 

29 

LAMA 

A 

Afterbody  taper  ratio 

46 

30 

LAMP 

F 

Flare  section  taper  ratio 

46 

31 

CNQPN 

(CNq>M 

7. 2. 1.1 

Hypersonic  nose 

46 

32 

CNQPA 

(CNq)A 

7.2.  1.1 

Hypersonic  afterbody 

46 

33 

CNQPF 

7.2. 1.1 

Hypersonic  flare 

46 

34 

NN 

7.2. 1. 1 

Nose  distance  to  moment  ref  axis 

46 

35 

NA 

7.2. 1.1 

Afterbody  distance  to  moment 
ref  axis 

46 

36 

NF 

7. 2. 1.1 

Flare  distance  to  moment  ref 
axis 

46 

37 

CMQPN 

7. 2. 1.2 

Hypersonic  nose  Cm^ 

46 

38 

CMQPA 

(cmq')A 

7. 2.1. 2 

Hypersonic  afterbody  Cm^ 

46 

39 

CMQPF 

(C  *) 

'Lniq'  p 

7.2. 1.2 

Hypersonic  flare  Cm^ 

46 

40 

UNUSED 

41 

CMQN 

^Cfnq^N 

7.2. 1.2 

Eqn.  7.2.1.2-c,  nose 

46 

42 

CMQA 

(cmq)A 

7.2. 1.2 

Eqn.  7.2.1.2-c,  afterbody 

46 

43 

CMQF 

(l-mq)  p 

7.2. I .2 

Eqn.  7.2.1.2-c,  flare 

46 

44 

ALSO 

^CL  *0 

45 

45 

CLACL0 

(CJc,-0 

7.1. 2.2 

Obtained  from  method  of  4. 1.3.2 

45 

46 

CNPCLM 

<dSA,> 

7.1.2. 3 

Eqn.  7.1.2.3-b 

45 

CL«0 

47-66 

CLA 

CLa 

H.T.,  H.T.-body  lift  curve  slope 

45 

67 

ZEE 

Z 

7. 1.2.2 

Vertical  distance  . ecween  C.G. 
and  wing  root  chord 

45 

68 

CLPCLP 

(Cip)V 

7. 1.2.2 

Dihedral  effect,  eqn.  7.1.2.2-b 

45 

((Vv=o 

69 

CLPCL2 

«VV 

7.1. 2. 2 

Figure  7.1.2.2-24 

45 

cL2 

70 

BA0K 

BA/K 

7.1. 2. 2 

Figure  7.1.2.2-20 

45 

71 

BCLPCL 

<8C.  /K) 

7.1. 2. 2 

Figure  7.1.2.2-20 

45 

v° 

204 


VARIABLE  DEFINITION  OF  DAJA  BLOCK  "DYflH 


inrATioio  VARIABLE  ENGINEERING  DATCOM 
lucaiiun  NAME  symbol  REFERENCE 


COMMENTS/OEFINITIONS 


72-91 


94 

95 

96-115 

116-135 

136-155 

156-175 

176 


183 

184-203 

204 


7. 1.2. 2  Eqn.  7.1.2.2-c 

7. 1.2. 3  Eqn.  7.1.2.3~c 

7. 1.2. 1  Modified  mach  number  parameter 

Zero  lift  drag  coefficient 
7. 1.2. 3  Figure  7.1.2.3-12 

7. 1.2.1  I 


c  )  -u  7J-2*' 
CD0J 

DA  3/3a(CL2/  7. 1 .2.1 

ttA) 

K  7. 1.2. 1 

G  (C,  ) r  _  _  7. 1.2.1 


CHANGE 

CYPCLM 


CNRCLZ 

CNRCDO 


CHENGE 


CNPTA5 


7. 1.2.1 
7.1. 2.1 
7. 1.2.1 
7. 1.2.1 


7. 1.3. 3 
7. 1.3. 3 

7. 1.3. 3 
7.1. 2.1 
7. 1.2.1 
7. 1.2.1 

7. 1.2.3 

7. 1 .2.3 
7. 1.2.3 


erms  of  eqn.  7.1.2.1-d 


Dimensionless  correction  factor  45 

Roll  damping  wi thout  dihedral  45 
at  zero  lift 

Increment  in  Cyp  due  to  ^  45 

Intermediate  table  lookup  values  45 
for  Figure  7. 1.2. 1-9 
Zero  lift  (dCyp/dCL)  at  Mach 


Figure  7. 1.3. 3-6  45 
Figure  7.1. 3. 3-7  45 
Cdq  vs  Cl  45 
Intermediate  table  lookup  values  45 
for  Figure  7.1.2.1-10  45 
Cyp  as  f (a)  45 
Figure  7.1.2.3-14  45 

erms  of  eqn.  7.1.2,3“f  4p 


VARIABLE  DEFINITION  OF  DATA  BLOl  "DYNH 


VARIABLE  ENGINEERING  OATCOM  COMMENTS/OEFINITIONS 

NAME  SYMBOL  REFERENCE  _ ~ _ 

210  CNPA3  (Cpp/a) 3  7. 1.2. 3  Term  of  eqn.  7.1.2. 3"f 

211  CNPA  (C_  /a)  7. 1.2.3  Result  of  eqn.  7.1.2.3-f 

np 

BODY  AXES 


LOCATION 


212  CNPAE  (Cnp/o)  7. 1.2. 3  Eqn.  7.1.2.3-e 

Total 


213  CNP8A  (C„p)BA 


SYMMETRICAL  AMD  JET  FLAPS  INPUT  VARIABLES 
VARIABLE  DEFINITION  Of  DATA  BLOCK  "F" 


LOCATION  IvARIABIE  jENGINEESiNCj  .D.-.TC Ovi 


SYMBOL 


REFERENCE 


COMMENTS /DEFINITIONS 


m 

AFlap 
tan  (p‘T 

CHRDFI 

Cf| 

CHRDF0 

v 

bl 

SPAN FI 

SPANF0 

b0 

1 

NDELTA 

FYTPE 

! 

UNUSED 

SCLD 

AC* 

SCMD 

AC-f 

CPRMEI  Cj 

CPRME0  C' 

3 

CB  Cfa 

TC  t/c 

PHETEB  tan(*T£/2 
NT''PE 
ChU 

DELJET  . 

Jet 

JETFLP 


EFFJET 

CAP iNB  C1 

a, 

cap0u  r  c' 


CAP INB 

cap0u  r 

D0BDEF 

D0BCIN 

D0BC0T 

TTYPE 

CFITC 

CFOTC 
8  I  TC 
80TC 


<C2V 

^r^tc 

(cfohc 

<Vtc 

^lAc 


VARIABLE  DEFINITION  OF  DATA  BLOCK  “F 


ASYMMETRICAL  FLAPS 

VARIABLE  DEFINITION  OF  DATA  BLOCK  MF" 


IOC  AT  ION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

1-10 

n 

12 

13 

14 

15 

16 

17 

18 

19-28 

29-38 

39-48 

49-58 

59 

60-69 

OELTAD 

PHETE 

CHROFI 

CHRDF0 

SPAN FI 

SPANF0 

NDELTA 

STYPE 

DELTAl 

OELTAR 

DELTAS 

XS0C 

XSPRME 

HS0C 

6d/c 

tan(<j>jE/2) 

Cf. 

Cf0 

b. 

b0 

UNUSED 

5l 

6r 

6  S/c 

XS/c 

XS/c 

hS/c 

4 

t 

4 

Input  via  NAMELIST  ASYFLP 

* 

209 


TRANSVERSE  JET 

VARIABLE  DEFINITION  OF  DATA  BLOCK  "F" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

COMMEfJTS/OEFINI  TIONS 

1-10 

TIME 

t 

Input  via  NAMELI 

ST  TRNJET 

11 

NT 

12-21 

FC 

F 

c 

22-31 

ALPHA 

a 

00 

32 

ME 

M 

e 

33 

ISP 

1  SP 

31* 

SPAN 

b 

35 

PHE 

♦ 

36 

GP 

Y 

37 

CC 

C 

38 

LFP 

L 

39-48 

LAMNRJ 

_ 

. 

« 

. : - 

SUBSONIC  WING  AND  HORIZONTAL  TAIL  PARAMETERS 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "FACT" 


LOCATION 


2-21 

22-41 

42-61 

62-81 

82-101 

102-121 

122-141 

142 

143-162 

163-182 


variable 

name 


ENGINEERING 
SYMBOL 


(b/2-b*/2) 
/ (b/2) 


vB(w) 


i/2TraVr 

’Mh) 

a 
b 

v 

£ 

e 

(de/da) 

€ 

(b/2-b*/2)| 
/  (b/2)  H 

lvB(h) 

(^/2traVr) 

H.T. 


OATCOM 

REFERENCE 


comments/de;  initions 


PVERLAY 


[Exposed  wing  to  total  wing  span 
ratio 

4.3. 1 .3  | Vortex  interference  factor  for 
body  vortex  on  wing  panel 

4*3. 1.3  Non-dimensional  vortex  strength 

4.4.1  [Vortex  interference  factor  for 
wing  on  horizontal  tai 1 

4.4.1  Eqn.  4.4.1-c,d 

4.4.1  Eqn.  4.4. 1-e 

Canard  effective  Jownwash  angle 

Canard  effective  downwash 
gradient 

Exposed  H.T.  to  total  H.T.  span 
ratio 

4.3. 1.3  | Vortex  interference  factor  for 
body  vortex  on  horizontal  panel 

^•3- 1-3  (Non-dimensional  vortex  strength 
of  H.T. 


7 
7 
7 

10 

9 
9 

10,28 

10,28 

7 

7 

7 


SUBSONIC  HIGH  LIFT  AND  CONTROL  PITCHING  MOMENT  VARIABLES 


•/ 

/ 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "FCM" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

datcom 

REFERENCE 

COMMENTS/DEFINITIONS 

1 

SWEEPB 

A8 

(b/c) K 

2-5 

B0C 

6 

CAVG 

CAVG 

6. 1.5.1 

Average  wing  chord 

7-20 

ETAK 

°K 

6. 1.5.1 

Spanwise  station  ratio 

21-34 

CLPALD 

<c*»V 

<“s)6aw 

35-48 

GDINBD 

(G/ 6 ) , 

6.1.5. 1 

Inboard  panel  spanwise  loading 
coefficient 

49-62 

GD0UTB 

(G/6)0 

6. 1.5.1 

Outboard  panel  spanwise  loading 
coefficient 

63-72 

ALPDEL 

<a5)AVG 

6. 1.5.1 

Flap  effectiveness  derivative 
average 

73-86 

CK 

CK 

6.1.5. 1 

Actual  chord  at  station  K 

87-100 

DELTGD 

(G/6)rf  - 

6. 1.5. 1 

increment  in  spanwise  loading 
coefficient 

101-1 14 

KK 

K 

6. 1.5.1 

Figure  6.1.5. 1-26A 

115-128 

XLE 

*XLE*K 

. 

129-142 

CF0C 

(Cf/A 

6. 1.5.1 

Flap  chord  towing  chord  ratio 
at  station  K 

143-282 

DXCP 

> 

X 

o 

"TJ 

283-287 

DELCL 

' 

213 


SUBSONIC  HIGH  LIFT  AND  CONTROL  HINGE  MOMENT  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "FHG" 


LOCATION 

VARIABLE 

NAME 

1 

C LATHY 

2 

CHATHY 

3 

CHACHT 

A 

4 

CHAP 

5 

CHAPP 

6 

CHAMAC 

7 

BRAT  10 

8 

CHBCHA 

9 

CHAPPB 

10 

CHDCKT 

11 

CHDTHY 

12 

CHDP 

13 

CHDPP 

14 

CHDMAC 

15 

CHBCHD 

i  16 

CHDPPB 

17 

DCHA0K 

18 

CB0CF 

19 

CF0CAP 

20 

B2 

21 

KALPHA 

22 

DELCHA 

23 

C0SHL 

24 

KDELTA 

SYMBOL 


*a'Theo 

ha^Theo 


REFERENCE 


hct  Bala 


hfi'Bala 


Co  K 


COMMENTS/DEFINITIONS 


.3.1  From  Figure  A. I . 1 ,2-ob 
6. 1.3.1  Figure  6.1.3.1-Hb 
.3.1  Figure  6.1.3. 1— 7b 

.3.1  Eqn.  6.1.3.1-a 
6. 1.3.1  Eqn.  6.1.3- 
6. 1.3.1  P.  6.1. 3. 1-5 
6. 1.3.1  Balance  ratio,  Eqn.  6.1.3. 1-d 
Figure  6. 1.3. 1-8 

6. 1.3.1  P.  6.1.3. 1-1* 

6.1. 3. 2  Figure  6.1.3.2-7B 

6. 1.3.2  Figure  6.1.3.2-7A 

6. 1.3. 2  Eqn.  6.1.3.2-a 
6. 1.3.2  Eqn.  6.1.3.2-b 
6. 1.3. 2  Eqn.  6.1.3.2-e 
6. 1.3. 2  Figure  6. 1.3. 2-8 


Figure  6.1.6.1-15A 


Figure  6. 1.6.1-16 
Figure  6.1.6.1— 1 5B 

Cosine  of  hinge  line  sweep 
6. 1.6.2  |  Figure  6.1.6.2-9B 


VERLAY 


3 
36 
36 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "FHG" 


IOC  AT  ION 


25 


26-35 


variable 

NAME 


ENGINEERING 

SYMBOL 


DCHD0K 


DCHD 


ACl 


'£(5B2  K<5 


Ic 

cos  A,-  a.  ci 


c/4 


ACl 


DATCOM 

REFERENCE 


6. 1.6.2 


+  Ahl) 


comments/defini  tions 


Figure  6.1.6.2-9A 


SUBSONIC  HIGH  LIFT  AND  CONTROL  ASVMMETRICAL  DEFLECTION  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "FLA" 


LOCATION 

VARIABLE 

nam: 

OATCOM 

REFERENCE 

1 

SWEEPS 

ab 

[ec^/K], 

2 

BCL0KI 

6. 2. 1.1 

3 

BCL0K0 

tSCJ  /Kla 

6. 2. 1.1 

4 

BCID0K 

BCis/K 

6. 2. 1.1 

5 

6-15 

CLDPRM 

CLOL 

CH 

<Vl 

6.2,1  *1 

. 

16-25  CLDR 

26-35  KFACTR 

36  SBACKI 

37  THETA  I 

38  DELET0 

39  DELETI 

40  ETAIEFF 

41  ETA0EFF 

42  BCLDl 

43  BCLD0 


((Vr 


n0Eff 

[ec^/K], 

tBCVKl0 

UNUSED 


6.2.1. 
6.2.1. 
6.2.1. 
6.2.1. 
6.2.1. 
6.2.1. 
6.2.1. 
6.2. 1.1 
6.2. 1.1 


COMMENTS/BEFINlTIONS 


Figure  6.2.1.1-23(a-c) 

Figure  6.2.1.1-23 

Eqn.  6.2.1.1-a 

Left  wing  lift  effectiveness 
Right  wing  lift  effectiveness 
Figure  6.1.1.1-40 
Spol ler  sweep-back 
See  sketch  (g) 

Eqn.  6.2.1. 1— Outboard 
Eqn.  6.2.1.1-e,  Inboard 
Eqn.  6.2.1.Wd,  Inboard 

i 

Eqn.  6.2.1.1-d,  Outboard 


6.2.2. 1  Figure  6.2.2. 1-9 


SUBSONIC  HIGH  LIFT  AND  CONTROL  LIFT  COEFFICIENT  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "FLP" 


IOC  AT  ION 

variable 

name 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

1-5 

ETA 

\ 

6. 1.5.1 

Dimensionless  span  station 

36 

6-10 

CHRD 

CK 

6. 1.5.1 

Chord  of  wing  at 

36 

11-15 

CF 

CfK 

6. 1.5.1 

Flap  chord  at 

36 

16-19 

ALDAVG 

*U6^AVG 

6. 1.4.1 

Figure  6. 1.4. 1-8,  flap  effect¬ 
iveness  derivative 

36 

20-23 

OKB 

kb 

36 

24-27 

SWF 

$w^ 

Wing  area  affected  by  flap 

36 

28-32 

CP 

c  1 

6. 1.5.1 

Extended  wing  chord  at  station 
k;C* 

36 

33 

CL0CLT 

Co  /Co 
*-a 

4.1. 1.2 

Figure  4.1.1.2-8A 

36 

THEORY 

34-38 

CLD0CT 

“VS 

THEORY) 

6.1. 1.1 

Figure  6.1.1 . 1-25B 

36  1 

39-43 

CLDTHY 

THEORYK 

6.1. 1.1 

Figure  6.1.1.1-25A 

36 

44-53 

DELCL2 

(ACi)cf/c* 

0 

6.1. 1.1 

Figure  6.1.1. 1—3 IA 

36 

54-58 

DALPOE 

(Aa/6)K 

6. 1.1.1 

Figure  S.1.I.1-32A 

36 

59 

TRANSL 

Flc.’  for  translating  devices 

40 

60 

DELN4 

An/4 

. 

36 

61 

CF0CA 

(Cf/C>AVG 

Average  flap  chord  to  wing 
chord  ratio 

36 

62-66 

CF0C 

(Cf/C)K 

Flap  chord  to  wing  chord  ratio 
vs  nK 

36 

67-70 

ADCAOS 

6. 1.4.1 

Figure  6. 1 .4.1-8 

36 

''Z 

71-80 

CFACT 

(CVC-l)x 
s  f/SD 

wf  R 

36 

81-90 

DSCLMX 

Ml 

Increment  is  section  max  lift 

36 

max 

91-100 

RK2 

K2 

36 

101 

RKl 

K1 

36 

102 

DCLMAB 

<“w> 

6.1. 1.3 

Figure  6.1. 1.3-7 

36 

BASE 
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VARIABLE  DEFINITION  OF  DATA  BLOCK  "FLP 


LOCATION 

VARI ABL  E 
NAME 

ENGINEERING 

SYMBOL 

DATCOm 

REFERENCE 

COMMENTS/DEFINITIONS 

-  "-1 

OVERLAY 

— 

103 

RK3 

K3 

3= 

1 0  4 

KSWEEP 

K 

6. 1.4. 3 

Figure  6. 1.4. 3"? 

3b 

105-109 

ALPHAD 

(a* )  K 

6. 1.4.1 

Insert  of  Figure  6. 1.4. 1-8 

pb 

1 10-149 

DELCLA 

^CL^AVG 

Average  flapped  wing  lift 
i  ncrement 

36 

150-189 

ALDAG 

^avg 

6. 1.5.1 

Average  of  flap  effectiveness 
derivative 

36 

2 


GROUND  EFFECT  VARIABLES 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "GR" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

1 

DX 

AX 

11 

2 

0X082 

AX/(b/2) 

11 

3 

H75CR 

h.75C 

4.7.1 

See  insert  of  Figure  4.7.1-19 

11 

4 

HW 

h  R 

4.7.1 

Figure  4.7.1-19 

11 

5 

HW0B2 

h(b/2) 

4.7. 1 

Figure  4.7.1-19 

II 

6 

HWCR4 

V* 

4.7 

Height  of  wing  root  chord  quar¬ 
ter  chord  above  ground 

11 

7 

HWC0CR 

h(C„/VcR) 

11 

8 

HWMACX 

hcl 

11 

9 

HWMAC4 

H 

4.7.1 

Height  of  wing  quarter  chord 
above  ground 

11 

10 

HTMACX 

hhcl 

:i 

11 

HTMAC4 

hh 

4.7.1 

Height  of  HT  quarter  chord  MAC 
above  ground 

ii 

12 

R 

r 

4.7.1 

Figure  4.7.1-16 

r 

13 

SIGMA 

o 

4.7.1 

Prandtl  Interference  coefficient 
Figure  4.7.1-19 

ii 

14 

HW0CBR 

h/?R 

n 

15 

T 

T 

4.7.1 

Parameter  accounting  for  the 
reduction  of  longitudinal  velo¬ 
city;  Figure  4.7.1-20 

n 

16 

GRDHT 

HG 

n 

17-36 

OALPHA 

4.7.1 

Eqn.  4.7. 1-a 

n 

37-56 

ALPHWG 

(aJ)GW8 

(oj-Aag) 

ii 

57 

K 

K 

4.7.1 

Parameter  accounting  for  effec- 

ii 

tlve  wing  thickness;  Figure 
4.7.1-22 

! 

i 

U, 

58 

X 

X 

4.7.1 

Figure  4.7.1-14 

59 

BW0B 

b*/b 

w 

4.7.1 

Figure  4.7.1-l8a 

11 

60 

BEFF 

bEff 

4.7.1 

Effective  wing  span;  Eqn,4.7.1-c 

11 

61-80 

D0WASH 

(Aej}g 

4.7.1 

Eqn.  4.7. 1-b 

11 

81-100 

CLHT 

^CLhT^J 

^cl*wbt"*clW 

11 

o 

CM 

1 

O 

ALPHAT 

(°l)g 

i6"1 

‘V  {Aej)g1 

11 

121-140 

BW 

4.7.1 

Figure  4.7.1-21 

11 

220 
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VARIABLE  DEFINITION  OF  DATA  BLOCK  "GR" 


IOC  AT  ION 

VARIABL  £ 
name 

{engineering 

I  SYMf  'H 

DATCOm 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

.c- 

1 

O' 

o 

L0L3M1 

L/L^- 1 

5.7.1 

Parameter  accounting  for  effect 

1  1 

of  image  bound  vortex  in  lift; 
Figure  4.7.1-15 

(61-180 

CLHTG 

ClHTj}g 

1  1 

181-200 

DCLUBG 

A(C4wB  ,^G 

^  ^CI-WB^G  "  ^ClWB^ 

!  1 

201 

DXCP 

n-Xac/cR 

4.7.3 

see  eqn.  4.7.3-c 

1 1 

202-221 

DCMWBG 

A(CmwB ij^G 

^"WB'G  "^Cn\fG^ 

11 

222-241 

CL0C0S 

57.3  CLw 

11 

2TTCOs'^Acyi 

242 

LH 

4.7.3 

Distance  from  c.g.  to  quarter 
chord  MAC  of  HT 

11 

2-3 

LH0C8R 

iH/cR 

1 1 

24^4-263 

DCLHTG 

A^ClHT  j^G 

^C|-HT^G  " 

1 1 

264-283 

0CMHTG 

A^CmHTj'^G 

Increment  in  C  of  HT  due  to 

1 1 

ground  effects 

284-303 

DCDLWG 

A(CDj)G 

Increment  in  C„  due  to  ground 

il 

effects  i 

i 
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SUBSONIC  HORIZONTAL  TAIL-BODY  VARIABLES 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "MB" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

COMMENTS/OEFINtTIONS 

OVERLAY 

1 

UNUSED 

2 

KH(8) 

Interference  factor  of  HT  on 
body 

7 

3 

KB{H) 

Interference  factor  of  body  on 

HT 

7 

A 

(cl0)h(b) 

Lift  curve  slope  of  HT  In 
presence  of  body 

7 

5 

(clJb(H) 

Lift  curve  slope  of  body  in 
presence  of  HT 

7 

6 

(cDO^HB 

HT-body  zeio-lift  drag 

7 

7 

kH(B) 

7 

8 

kB{H) 

7 

9 

(C«-!^H(B> 

7 

10 

(CLi^B(H) 

7 

11 

^Li^HB 

7 

12 

(Xac/^HB 

7 

13 

^Xac/^B(f' 

) 

7,25 

\k 

(Xac/c''e^B 

<H) 

7,25 

15 

W«/Cr.) 

i \-0 

7,25 

16 

CmoHB 

HT-body  zero-lift  pitching  momen 

t  7 

17 

^cDo^wb 

HT-body  zero  lift  drag 
coefficient 

7 

18 

rwb 

7 

19 

Rlb 

7 

2a  - 

^Lmax^WB 

HT-body  maximum  lift 

7 

21 

HT-body  angle  of  attack  of  max 
lift 

7 

22 

— 

Hb(20)*B(M*) 

7 

23 

HB(21)*B(43) 

7 

2A-39 

UNUSED 

HORIZONTAL  TAIL  INPUT  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "HTIN 


LOCATION 

variable 

NAME 

ENGINEERING 

SYMBOL 

1 

CHRDTP 

Ct 

2 

SSPN0P 

ooV2 

3 

SSPNE 

b*/2 

* 

SSPN 

b/2 

5 

CHROBP 

Cb 

6 

CHRDR 

cr 

7 

SAVSI 

(AX/C)I 

8 

SAVS0 

^AX/C*0 

9 

CHSTAT 

X/C 

10 

UNUSED 

It 

TWISTA 

0  ! 

12 

SSPNOD 

(b/2 j  v0 

13 

OHOADI 

! 

V  | 

0 

>4 

DHDAD0 

15 

TY°E 

16 

T0VC 

t/C  j 

17 

DELTAY 

AY  | 

18 

X0VC 

(X/C)! 

max 

19 

CLI 

CJL ,  i 

20 

ALPHA! 

“l  I 

21-40 

CLALPA 

c ,  ! 

xa  i 

41-60 

CLMAX 

^*max 

61 

CM0 

Cm0 

62 

LERI 

<RLE>. 

63 

LER0 

<\e>0 

64 

CAMBER 

65 

T0VC0 

(l/c)0 

66 

X0VC0 

(x/c) 

max 

67 

CM0T 

0 

68 

CLMAXL 

(C*mox^M=C 

69 

CLAM0 

M=0 

commints/oefini  tions 


Input  via  NAMELIST  HTPLNF 


Input  via  NAMELIST  HTSCHR 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "HTIN 


HYPERSONIC  CONTROL  EFFECTIVENESS  PARAMETERS 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "HYP" 


ENGINEERING!  DATCOM 
VOCATION  I  NAM£  STMBOl  j  reference 


COMMENTS/DEFINITIONS 


1-20  PA0PI  Pa/P0 


21-40  TA0T1  T  /T, 


41-60  MALP 


61-80  RA0RI  R  /R. 


6.3.1  Local  pressure  ratio  upstream  of  42 
Interaction 

6.3.1  Local  temperature  ratio  upstream  42 

of  interaction 

6.3.1  Local  Mach  number  upstream  of  42 
interaction 

6.3.1  Local  Reynolds  number  ratio 

upstream  of  interaction 


TRANSVERSE  JET  CONTROL  PARAMETERS 
VARIABLE  DEFINITION  O'7  DATA  BLOCK  "JET 


AT10K,  VARIABLE  ENGINEERING  DATCOM 
LOCATION  NAME  SYMBOL  REFERENCE 


COMMENTS/DEFINITIONS 


Free  stream  dynamic  pressure 


Nozzle  throat  diameter,  inches 


Amplification  factor 


32 

33 

34 

35-54 

55-74 


LOW  ASPECT  RATIO  WING  AND  WING-BODY  PARAMETER 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "LB" 

kBLE  ENGINEERING  DATCOM  COMMENTS /DEFINITIONS 

ME  SYMBOL  REFERENCE  COMMENTS/  Pt 

4A0  ON0  4. 8. 1.1  Angle  of  attack  for  zero  n 

®  force 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

DATCOM 

REFERENCE 

1 

ALPHAO 

aN0 

4. 8. 1.1 

2-21 

ALPHAP 

5.5. 2. 2 

22 

KCCA20 

5. 5.2. 2 

23 

DKCKCC 

5. 5. 2. 2 

KCKCC2 

KYCN20 

KLBCN0 

DKLCNB 

CNACO 

CNC20 

ACNAO 

ACNA20 

Z 

CN20 

CNAO 

ALPAPR 

CNP 

SHAPEP 

CPB0PS 


NCal  20 


)ng  5-5*2-2 

)'  5.5.2. 2 


^CN^20 

(WnO 

(ai}J 

<CN>J 


cqn.  z.*-* 

^KL/CN  CAL ^ 20 
F  gure  5. 5.2.2- 

r(KvcN)2o  1 

K/ciM< 


L  *0  "  u  J20 

5. 5. 2. 2  Figure  5.5.2.2-12 

<K1b/CM>20 

[(K^6/CN^CalJ20 

5. 5. 1.2  Figure  5.5. 1.2-8 

[ANyg/C^  120 

5.5.2. 1  Figure  5.5.2. l-8a 
(%n/Cn)a 

5.5.2. 1  Figure  5.5.2. 1-8 


K|  " 

A 

L  cn  J 


5.5.2. 2  [C«a/C'a  caj] 

5.5. 2. 2  (C  /C  )' 

"  NCal  c 


Radians  1 

i 

Wing,  wing-body  CN  referenced  t 
zero  normal  force  reference 
plane  i 

2Sb/itL(HB+BB)1 

‘W'V2^ 


227 


tOCATtON  VA“£®ElE 


DKLCN0 


VARIABLE  DEFINITION  OF  DATA  BLOCK  HLB 


COMMENTS/DEFINITIONS 


Figure  5.5.2. l-8a 


ENGINEERING  OATCOM 
SYMBOL  REFERENCE 


KNBN0 

XCPXC 

KYBN0 


K  i 

"BN0 


ySno 

UNUSED 


CPa 

bnoIsr/ 

RfL 

L/ROUGFC 

Cf 

^CX^N0 

SF/SR 


DCXCXC 


91  ACX 

92  SHA 

93  CP2 

9A  ACP 

95- H  A  CXP 


ACX 
SHAPE B 
CP2O0O 
ACPBO 


CMO 

XCP0C 

BLUNTP 

X0CRD 

X0CRB 

X0CRT 


5.5.2. 1 

5. 5. 3.1 

5.5.3. 1 

5. 5. 1.1 


5.5.1. 2 


121-1  AO  CMP 


BB2/(H 
CPB20/CpB 


XCP/CR 


<XCP/CR) 

A<XCP/CR> 

A(XCp/Cr) 

Kh 


Eqn.  5.5.3. 1-a 

Figure  5.5.3. 1-6 

(XCpVXCentroid  SBS 
Figure  5. 5. 1.1-6 


XCG/CA“XCP/CR 


2(A)(SF)  fR  1 

lRl/3  LEj 

k 

(acj/acj  Ca,)20 

l.3A9(|Jf)]*LB(90) 


CPBno<CP2O0O-1) 

Wing,  wing-body  Cfy  referenced 
zero  normal  force  reference 
plane 


l  rA  taneD-i 

i-l  A  J 


1A 
1A 
1A 
1A 

to  1A 


.  •  * 

MS 

.. 

1  • 

*  i 

LOW  ASPECT  RATIO  WING-BODY  INPUTS 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "LBIN" 


IOC  AT  ION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

1 

ZB 

ISI 

09 

2 

SREF 

lar 

3 

DELTEP 

fiE 

A 

SFR0NT 

SF 

5 

AR 

A 

6 

R3LE0B 

^Rl/3LE^/l 

7 

DELTAL 

6L 

8 

L 

9 

SWET 

^Wet 

10 

PERBAS 

P 

11 

SBASt 

SB 

12 

HB 

hB 

13 

BB 

14 

BLF 

15 

XCG 

XCG 

16 

THETAD 

0 

17 

R0UNON 

18 

SBS 

S®S 

19 

SBSLB 

(SBS,.2Jl 

20 

XCENSB 

(X  ) 

Centroic 

21 

XCENW 

(x„  .  ) 

Centrox ' 

DATCC.M 

REFERENCE 


Sb$ 

W 


comments/definitions 


Input  via  NAHELIST  LARWB 


1 


POWLR  EFFECT  VARIABLES:  PROPELLER  PO'.iER 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "PH" 


POWER  EFFECT  VARIABLES:  PROPELLER  POWER 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "PW 


.TiruJ  VARIABLE  ENGINEERING  OATCOM 

IUCAIKJN  name  symbol  reference 


CDLPdW  (CDL)powe 


256 

257 

258 

259-278 
279-285  ARGCS 


ePower  on 


(lCL„>c 


COMMENTS/OEF  NITlONS 


Power  on  downwash  angle 


- 


POWER  EFFECT  VARIABLES.  JET  POWER 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "PW" 


i or aiioki  VARIABLE  ENGINEERING  DATCOM 
W  NAME  SYMBOL  REFERENCE 


COMMENTS/DEFINITIONS 


2-21 

22 

23 

24 

25 

26 

27-46 

b7 


A 
C 

XBARI N 


EPSL0N 

ATJ 

DCLNJ 

XEP 


(1CL>T 


XINXcr 

9e  /9a 
u 


(“T)  J 

<AClV 


52 

VIN 

V 

CO 

53 

TIN07J 

VTJ 

54 

VJP0VI 

VJ/V“ 

55 

ZJP0RJ 

ZJ/RJ 

56 

OE 

Ae 

57 

ZJP0BH 

Zi/bH 

58 

YT0B2H 

YT/(b/2) 

59 

DEB0DE 

Ae/Ae 

60 

ZJPXHP 

zj/x; 

61 

SRTPC0 

SrIJ/(XH) 

62 

ZJDEXH 

ZJAc/JCJ 

63 

C0MP1 

*■ 

64 

PTE0P1 

PTe/P- 

65 

RJP0RJ 

RJ/RJ 

4.6.1  Eqn.  4.6. 1-c  (vsa-j.) 


4.4.1 

4.6.1 
4.6.1 


4.6.1 

4.6.1 


4.6.1 


4.6.1 


Eqn.  4.6. l-m 

Eqn.  4.6. 1-a 
Eqn.  4.6. 1-y 

Longitudinal  distance  from  HT 
mac  quarter  chord  to  jet  exit 

Vertical  distance  from  jet  ex¬ 
haust  axe*  to  HT  mac  quarter 
chord 

Longitudinal  distance  from  jet 
wake  origin  to  jet  exit 

Longitudinal  distance  from  HT 
mac  quarter  chord  to  jet  wake 
origin 

Free  stream  speed  of  sound 
Free  stream  speed 

Figure  4.6.1-29 
Figure  4.6. 1-30 (a-c) 

Downwash  increment 


Figure  4.6.1-28 


Figure  4.6.1-32a 


IOC  AT  ION 


VARIABLE  ENGINEERING 
NAME  SYMBOL 


DATCOM 

REFERENCE 


COMMENTS/DEHNI  TlONS 


DXP0RJ  AX'/R 


4.6.1 


Radius  of  equivalent  jet  orifice 
Figure  4.6. 1 -32b 


ZJPRJP 


73-92 

93 

94-113 

114 

115-134 

135 

136-155 


DCMNJ 


2yRj 


(AC), 
m  I 


(aCm>N 


(it  ) 
in  e 


Eqn.  4.6.3-a 


Eqn.  4.6. 3-n 


Eqn.  4. 6. 3-o 


PROPELLER  AND  JET  POWER  INPUTS 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "PWIN 


LOCATION 


VARIABLE 

NAME 

engineering 

symbol 

DATCOM 

REFERENCE 

comments/definitions 

A 1 ETLP 

aiT 

Input  via  NAMELI 

ST  PR0PWR 

NENGSP 

nE 

' 

THSTCP 

T* 

c 

PHAL0C 

V 

PHVL0C 

ZT 

PRPRAD 

RP 

ENGl CT 

kn 

8WAPR3 

'Vq03  Rr 

BWAPR6 

^P^0.6  Rp 

BWAPR9 

ikp)o  g  Rp 

N0PBFE 

«B 

BAPR75 

^P^O„75Rp 

* 

AIETLJ 

“IT 

Input  via  NAMELI 

ST  JETPWR 

NENGSJ 

nE 

THSTCJ 

T' 

c 

JIAL0C 

X 1 N 

JEVL0C 

z 

e 

JEAL0C 

X 

e 

J1NLTA 

AIU 

JEANGL 

eJ 

JEVEL0 

AMBTMP 

T 

CO 

JESTMP 

TJ 

■ 

JELL0C 

YI 

,  JET0TP 

PTe 

AHBSTP 

JtRAO 

»j 

YP 

v 

TP 

Input  via  NAMELIST  PR0PWP. 
nr 

CR0T 

? 

pvrfilAY 


1 

2 

3 

k 

5 

6 

7 

8 

9 

10 
1 1 
12 
13 
1A 

15 

16 

17 

18 

19 

20 
21 
22 
23 
2  A 

25 

26 

27 

28 
29 


SUPERSONIC  BODY  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "SBD" 


LOCATION  VAWABif  ENGINEERINgI  OATCOM 

L-  I  NAME  symbol  reference 


COMM  ENTS/DEFINI  TlONS 


61-80 

81-100 


XCPLB  y 
CMA0C  ( 
DELCMA 
THETAB  0 
DELCNA 


TI.~TAF 

CNA0C 


21-40  ALSCHR 

41-60  MC 


xcp/ab 


Voc-c 


Boatta  i  I 


Flare 

OC-C 

CN„ 


4.2.1.1  p,  4. 2. 1.1-4 

4.2. 1.1  p,  4.2. 1.1-4 

Mach  number  parameter 
Afterbody  fineness  ratio 
Body  fineness  ratio 
Nose  fineness  ratio 

4.2.2. 1  Figure  4.2.2.1-24 
4.2.2. 1  Eqn.  4,2.2. I-d 


4*2. 1.1  Ip.  4.2. 1.1-4 


CFL0W 

XCPBLB 

THETAF 


Cdcj  4.2. 1.2 
cdcspSin2i  4.2. 1.2 


CP'  bt 

°f 

cm(* 

I  UNUSED 


4.2.2.)  I  Figure  4.2.2.1-24 


Centroid  of  planform  area 
Body  volume 


19,26 
19,26 
19,26 
19,26 
19,26 
I  19,26 

19 

19 

19 

19,26 

19 


Body  normal  force  slope,  per  dec 
Body  base  area 
Body  planform  area 

M  s  i  n  ct 


Cross  flow  lift  term;  eqn. 
4.2.1.2-c 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "SBD 


LOCATION 

VARIABLE 

NAME 

ENGINEERINC 

SYMBOL 

;  datcom 

REFERENCE 

COMMENTS/DEFINI TIONS 

■ 

107 

CDN2P 

(CdN2)  or 

19 

“V 

108 

CDN2 

%2 

19 

109 

UNUSED 

110 

CMA 

cma 

Body  pitching  moment  slope 

19,26 

111 

SS 

SS 

Body  wetted  area 

19,26 

112 

RNB 

R*B 

19 

113 

RLC0FF 

19,26 

114 

CF 

Cf 

Body  skin  friction  coefficient 

19 

115 

CDF 

Cdf 

Body  skin  friction  drag  coef- 

19,26 

ficient 

116 

CDANF 

cDa  2V 

DaNC  “g— 

19 

117 

CDANC 

C°ANC 

19 

118 

CDAB 

19 

119 

CDA 

c0a 

19 

120 

DMAX 

d 

19 

max 

121 

COD 

19 

122 

CPB 

ePb 

19 

123 

COB 

cDb 

19 

124 

CD0 

^Do 

Body  zero  lift  drag  coefficient 

19,26 

125 

CNANF 

26 

126 

XCPLN 

XCP/J,B 

4.2.2.  I 

Figure  4.2.2.1-24 

26 

127 

THETAN 

0N 

26 

128 

CNAN 

Wn 

Nose  normal  force  slope 

26 

129 

CHAN 

{Cma)N 

Nose  pitching  moment  slope 

26 

130 

THETAA 

®A 

26 

131 

CNAAF 

26 

132 

CMAAF 

26 

133 

CNAA 

Afterbody  normal  force  slope 

26 

134 

CMAA 

^Wa 

Afterbody  pitching  moment  slope 

26 

135 

THETAT 

eB 

26 

136 

CNATF 

26 

VARIABLE  DEFINITION  OF  DATA  BLOCK  "SBD 


tOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

datcom 

REFERENCE 

COMMENTS/OEFINITIONS 

137 

CMATF 

. 

138 

CNAT 

(CNa>B 

Body  normal  force  slope 

139 

CHAT 

<CVB 

Body  pitching  moment  slope 

140 

K 

K 

4. 2. 1.2 

Eqn.  4.2.1 .2—  j 

141-160 

THETA 

8N 

161-180 

181-200 

LX 

INTGCN 

^(K0J)NrNd(l|) 

.-’0 1-220 

INTGCH 

VKjjVl/VNd^ 

221 

RNN 

rn 

222 

CF1NC 

Cf  Inc 

223 

CFCjfCF 

Cfc/Cf 

224 

CDPN 

(coP)N 

* 

225 

CDPA 

(C0P}A 

226 

CDPT 

(Cpp) B 

227 

CDP 

Cop 

228 

<ch„n)wb 

229 

(Cncin'HB 

■ 

. 

SECOND  LEVEL  METHOD  DATA  PARAMETERS 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "SECD 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

1 

5. 1.2.1 

35 

2 

(fc$L>w 

5. 1.2.1 

35 

3 

5. 1.2.1 

35 

4 

H-!.4L  H 

5. 1.2.1 

35 

5 

'^L>U6 

5.2.2. 1 

35 

6 

5. 2. 2.1 

35 

7 

(CA/CL,HB 

5.2.2. 1 

35 

fb 

8 

5.2.2. 1 

' 

35 

9 

4.1. 3.2 

35 

10 

^Na^HB 

4.1. 3.2 

35 

M-1.4 

i 

■  1 

11 

^CD0^WBT 

4.5.3. 1 

35 

M-.6 

12 

^Oo^WBT 

4.5.3. 1 

.35 

M-.7 

13 

^CDo^WBT 

4.5.3. 1 

• 

35 

M-1.1 

14 

(cDq)Wbt 

4.5.3. 1 

35 

M*1 .4 

15 

D0NE 

Flag 

If  methods  complete 

35 

16 

D0L2 

Flag 

if  methods  applicable 

35 

17 

(cDl/CL 

4.1. 5.2 

35 

18 

^CiB/CL^W 

5. 1.2.1 

Eqn. 

5.1.2. 1 

~c 

35 

19 

(Col/cl2)h 

4.1. 5. 2 

35 

20 

(VCL}H 

5. 1.2.1 

Eqn. 

5.1. 2.1 

-c 

35 

242 


SUPERSONIC  HORIZONTAL  TAIL-BODY  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "SHB" 


LOCATION 


VARIABLE  ENGINEERING  DATCOM 
NAME  SYMBOL  REFERENCE 


COMMENTS/DEFINITIONS 


CUSU  <CLa),(H) 
XACBW  (Xac/Cr)B(H) 
FA  f. 


HT-body  zero  lift  drag  coef¬ 
ficient 


Mach  number  parameter 


20,25 


20,25 


12-31 

32 

33 
3A 

35 

36 

37 

38 

39 

AO- 59 


*B(«) 

(CLa}H(B) 

f,. 


Xac/Cr 

kB(H) 

A' 


GAMMA  V2nov(r) 
cre/2 


A. 3. 1.2  I  Figure  A. 3. 1.2-1 1 


A.3.2.J  Figure  A. 3. 2. 1-37 


20,25 


20,25 


20,25 


20,25 


^XCP/Cr^N 


2 


SUPERSONIC  PANEL  SIDESLIP  VARIABLES 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "SLA" 


LOCATION 

VARIABt  E 
NAME 

ENGINEERING 

SYMBOL 

DATCOm 

REFERENCE 

COMMENTS/OEFINITIONS 

OVERLAY 

1 

MACH 

M 

Mach  number 

23,32 

2 

BETA 

B 

Mach  number  parameter 

23,32 

3 

X 

X 

23 

.  4 

DIHEQ 

r 

Equ i v. 

Equivalent  dihedral  angle 

23 

5 

QBC 

,/Q(3C) 

5. 1.1.1 

Figure  5. 1 . 1 . 1-6 

23 

6 

EBC 

E‘  (sc) 

7. 1.1.1 

Figure  7. 1 . 1 • 1-8 

23 

7 

CLPT0A 

(CcjTheo/ 

7. 1.2. 2 

Figure  7.1.2.2-25 

23 

8 

CLP 

c?  A 

23 

9 

CLBD 

(c£  L 

*b  r 

23 

10 

ZW 

2 

w 

23 

11 

RKI 

K. 

i 

5. 2.1. 1 

Figure  5.2.1 .1-7 

23 

12 

RNN 

Rl 

23 

13 

RKRL 

KrP 

5.2.3. 1 

Figure  5.2.3. 1“9 

23 

14 

RH1 

i 

hl 

23 

15 

RH2 

h2 

23 

16 

SBS 

s8< 

Projected  side  area  of  body 

23 

17 

RKN 

\ 

5.2. 3.1 

Figure  5.2.3. 1-8 

23 

18 

ZW  P 

Z' 

23 

19 

CLBZW 

(AC%)Z 

23 

20 

DCL3- 

W 

23 

21 

RKHBHL 

^kh(b) V 

5. 3. 1.1 

Figure  5.3.1.1-25  (00) 

23 

22 

RKHB 

kh(b) 

23 

23 

DCYHWB 

(£,CYf)H(WB 

) 

23 

24 

RKVWB 

Kv (W8) 

5. 3. 1.1 

Figure  5.3.1.1-25  (B— P) 

23 

25 

RKVB 

Kv(B) 

5. 3. 1.1 

Figure  5.3.J.I-25A 

23 

26 

RKPVWB 

k' 

23 

VW{B) 

27 

DCYBV 

^acTb^v(we 

) 

23 

28 

RKVHB 

Kv-HB) 

5. 3.1.1 

Figure  5.3.1.1-25  (B-P) 

23 

29 

ZP 

ZP 

23 

30 

RLP 

V 

23 

31 

CHAV 

«Vv 

32 

245 


SUPERSONIC  HORIZONTAL  TAIL  PANEL  SIDESLIP  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "SLAH" 


COMMENTS/DEFINI  t  ions 


Mach  number 

Mach  number  parameter 

Equivalent  dihedral  angle 
Figure  5« 1 • 1 • 1 —6 
Figure  7* 1 • 1 • 1“8 
Figure  7.1.2.2-25 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

1 

MACH 

M 

2 

BETA 

a 

3 

X 

X 

DIHEQ 

v 

Equiv. 

5.1.1. 1 

5 

QBC 

,/a(6C) 

6 

EBC 

EV)  , 

7.1.1. 1 

7 

CLPT0A 

(C,  )Theo/ 
p  A 

7. 1.2.2 

8 

CLP 

% 

9 

CLBO 

(c.)r 

*6  f 

10 

ZU 

Zw 

11 

RKI 

Kj 

5.2. 1.1 

12 

RNN 

h 

13 

RKRL 

\ 

5.2.3. 1 

14 

RH1 

h1 

15 

RH2 

h2 

16 

SBS 

sBs 

*7 

RKN 

*N 

5.2.3. 1 

18 

ZWP 

Z‘ 

W 

19 

CLBZW 

(ACugJ^ 

20 

21-31 

DCLB 

Actp  W 
UNUSED 

Figure  5. 2. 1.1-7 
Figure  5.2.3. 1“9 


Projected  side  area  of  body 
Figure  5.2.3. 1-8 


23,32 

23,32 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 


LOCATION 

VARIABLE 

NAME 

l 

BETA 

2 

BOVERT 

3 

CNIINT 

A 

BCNA 

5 

CNTHRY 

6 

CNAA 

7 

CNA1 

8 

DELTYT 

9 

DELTOT 

10 

TLE192 

11 

E 

12 

CC 

13-32 

CNAAA 

33-52  | 

ALPHAJ 

53-72 

CDL 

73 

A2 

7A 

S2 

75 

CNAAAP 

76 

XACCRI 

77 

CNTBW 

78 

XACCR0 

79 

CDW 

80 

cDg 

81 

DRAGC 

82 

P 

83 

CF0 

UA 

CFI 

SUPERSONIC  WING  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "SLG 


COMMENTS/DEFiNITIONS 


Mach  number  parameter 


ENGINEERING 

SYMBOL 

datcom 

REFERENCE 

8 

8/ tan 

A. 1.3.2 

CN11/(C"a) 

A. 1.3.2 

Theory 

8Cn 

A. 1.3. 2 

^o^Theor 

h.  1.3.2 

CN  /A 

A. 1.3.2 

cN 

a 

A. 1.3. 2 

AYj. 

A. 1.3. 2 

A. 1.3.2 

tanA^/l .9 
E 

2 

C 

(CNua)J 

A.  1 .3.  j 

J 

(CDuJj 

A„ 


(Xac/Cr>. 

^Cn a  BW 
Theory 

(Xac/cr)0 

CDW 

C*G 

tiA  CDLf  p 


C,  2  p+l 


^.1.3.2 
A. 1.3. 2 
A. 1.3.3 


rad i an 


pend icu Tar  to  wing  LE 


18,27 

18,27 

27 


Inboard  panel 

Outboard  panei 

Wing  zero  lift  drag  coefficient 


Outboard  panel 
Inboard  panel 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "SUV' 


IOC  At  ION 

VARIABLE 

NAME 

engineering 

SYMBOL 

datcom 

REFERENCE 

COMMENTS/DEFINITIONS 

85 

RN0 

R°0 

Outboard  panel 

8o 

RNI 

•c. 

Inboard  panel 

87 

COF 

cDf 

i 

88 

CF 

cf 

89 

RLC0FF 

Rtc 

, 

90 

RNN 

«9. 

91- 

CNA0 

(C«a)0 

Outboard  panel 

92 

CNAI 

{C»a) 1 

inboard  pane) 

93 

RHACH 

(Mj 

a=0 

9;t 

DETACH 

95-114 

UNUSED 

- 

115 

DETAMG 

a* 

116 

CNAAST 

r* 

Naa 

4. 1.3. 3 

117 

DETALP 

Aa 

118 

CRBW 

*Cr*BW 

■ 

119 

SBW 

SBW 

120 

ARBW 

aBW 

121 

TAPBW 

*BW 

122 

CLEBW 

(cle^bw 

123 

CRGLV 

(Cr>9 

Glove  component 

124 

SGLV 

Sg 

4.1. 3. 2 

Glove  component 

125 

ARGLV 

A 

a 

4. 1.3. 2 

Glove  component 

126 

BE 

4. 1.3. 2 

Extension  component 

127 

CN1 

(CNa/A), 

4. 1.3. 2 

128 

CN2 

«VA)2 

4. 1.3. 2 

129 

CNAE 

(C»a}E 

4. 1.3.2 

Extension  component 

130 

CNAGLV 

(C»a}g 

4. 1.3.2 

Glove  component 

131 

CNABW 

^CNo^BW 

4. 1.3. 2 

132 

CLEGLV 

<clE>9 

4. 1.3. 2 

Glove  component 

133 

RKL 

134 

XACCR 

yc 

VARIABLE  DEFINITION  OF  DATA  BLOCK  “SLG" 


tor.  at  ion 

VARIA8U 

name 

ENGINEERING 

SYMBOl 

OAICOM 

REFERENCE 

COMMENTS/OEFINI TIONS 

OVERIAY 

135 

136 

137 

138 

139 

139 

140 

141 

• 

DCMCL  . 

CMA 

CNCNTI 

CNCNT0 

CNATI 

CNAT0 

RKT 

j  ' 

i 

i 

! 

1 

1 

j 

! 

! 

1 

dCm/dCN 

CM,, 

lcK'\na 

THEO  1 

tCN. Ah« 

THEO  0 

(Cjj  ) , 

aTHE0  1 

Cn“theo  0 
Kx 

Inboard  pane! 

Outboard  panel 

Inboard  panel 

Outboard  panel 

27 

27 

27 

27 

27 

27 

27 

n? 


SUPERSONIC  HIGH  LIFT  AND  CONTROL  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "SPR" 


21-jO 

31 


NAME 


BETA 

Cl 

C2 

LAMHL 

PHITE 

K3 

SF 

CLRLF 

KHB 

KBH 

YHS 

BCL01 

BCL02 

TANHL 

K1 

K2 

BCMD1 

BCHC1 

CMDT 


SYMBOt 


6 

Cl 

C2 

Aui 


H 

CL'5 

C^6 
tan  A, 


l5 

UNUSED 


CHRP { 1 ) 

TLEOB 

THLOB 

TTEOB 

TRTOFL 

CO 


datcom 

REFERENCE 

COMMENTS/DEFINITIONS 

Mach  number  parameter 

6.1. 3.1 

6. 1.3.1 

2/3;  p.  6. 1.3.1 “7 
U.4M4-4b2)/(2B1');  p.  6. 1.3. 1-7 

Hinge  line  sweep,  deg 

6. 1.3.2 

TE  cross  section  angle  perpen¬ 
dicular  to  hinge  line,  deg 

1_ (C  /C  )(SPR<5)) 

1  !C2/C,M  57>3  ) 

Total  flap  area 

TE  plain  flap  rolling  effective¬ 
ness 

4. 3. 1.2 

Figure  4.3.1.2-12A 

4.3. 1.2 

Figure  4.3.1.2-12A 

6. 1.4.1 

see  p.  6. 1 .4.1-1 1 

K3(l+Rf+Rf2) 

K3(tan  Ahl) 

6. 1.3. 2 

Eq,\.  6.1.3.2-e 

TE  flaps  pitching  moment  effec¬ 
tiveness 

6. 1.4. 1 

TE  flaps  lift  coefficient 
effectiveness 

Wing  chord  at  innermost  flap 
station 

Flap  taper  ratio 

Wing  chord  at  inboard  location 
of  flaps 

41 ,53 
41,53 
41 ,53 

41,53 
41 ,53 
53 


53 

53 

53 

41,5 

41,53 

41,5 

41 

41 

41 ,5 
41,5 
41 


* 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "SPP." 


IOC  AT  ION 

VARIABLE 

f'AME 

ENGINEERING 

SYMBOL 

DATCOM 

REFERENCE 

COMMENTS/DEFINI  t  IONS 

■B 

37-^4 

PAM  1  - 
PAM8 

Pressure  area  moments  calculated 
from  wing  tip 

4l 

45-52 

FAMl- 

PAM8 

Pressure  area  moments  calculated 
from  wing  root 

41 

53 

CHAT 

t/c«C 

Hinge  moment  effectiveness  for 
flat  sided  controls 

41 

54 

CHAF 

^ha^Flat 

Hinge  moment  derivative  for  flat 
sided  controls 

41 

55 

AMA 

M 

a 

Area  moment  about  hinge  line 

41 

56 

CHDELF 

;*s 

Hinge  moment  derivative  for  flat 
sided  controls 

4| 

57-59 

CMD1- 

CMD3 

ACm<5 

41 

SUBSONIC  PANEL  SIDESLIP  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "STB" 


IOC  AT  ION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

i  OATCOM 
REFERENCE 

comments/dfeinitions 

OVERLAY 

1 

z 

5.2.2. 1 

Vertical  distance  from  center 

29 

line  to  the  root  chord  quarter 
chord 

2 

•3  J 

II 

29 

3 

29 

A 

z' 

1  w 

29 

5 

(CL 

La  v 

5. 3. 1.1 

Method  of  A. 1.3.2 

17 

6 

<AiTVT 

5. 3. 1.1 

Isolated  panel  geometric  aspect 
ratio 

17 

7 

K 

5.3.1. i 

Figure  5.3.1.1-25 

17 

8 

Kf 

5.2.2. 1 

Fuselage-length-effect  correc¬ 
tion  factor  Figure  5.2.2.1-26 

17 

9 

X 

29 

10 

c 

V 

5. 3. 1.1 

Figure  5 . 3 . 1 . 1 -22b 

29 

11 

i 

■ 

Horizontal  distance  from  the  CG 

29 

■ 

P 

to  quarter  chord  MAC  of  VT 

12 

z 

Vertical  distance  from  center 

29 

p 

line  to  MAC  of  VT 

13 

C» 

17 

1A 

17 

15 

kn 

5.2.3. 1 

Figure  5.2.3. 1-8 

17 

16-35 

^Vl.S. 

Low  speed  value  for  Cy  vs.  a 

*0 

Cy0/C,  at  mach  vs.  a 

Figure  5.2.3. 1-9 

17 

36-55 

(Cv/Cl)„ 

17 

56 

5.2.3. 1 

17 

57 

K. 

I 

17 

58 

(C<ta>TOT 

17 

59 

h  or  w 

5. 2. 3.1 

Average  height  of  fuselage  above 
wing  root  chord 

29 

60 

h2 

5.2.3. 1 

Figure  5.2.3. 1-8 

29 

61 

hl 

5.2.3. 1 

Figure  5.2.3. 1-8 

29 

62 

s«s 

5.2.3. 1 

’rejected  side  area  of  body 

E— 

63 

*f 

5.2.2. 1 

Fuselage  iength 

HI 

6  A 

YA31  1 

5. 1.2.1 

Inboard  panel.  Figure  5.1.2.1-31 

HI 

252 


-i 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "STB 


IOC  AT  ION 


variable 

name 

YA3I0 

YA30A 


ENGINEERING  DATCOm 
SYMBOL  REFERENCE 

(*<VKv)0  5. 1. 2. 1 

5. 1.2.1 


mv 


5.K2. 


'(Ci&/CL)  5. 


COMMENTS/DEflNlTlONS 


Outboard  panel, Figure  5.1.2.1-31 
Figure  5.1.2.l-30a 
Figure  5.1.2.1-23 
Figure  5.1.2.1-27 


YA30A  £Cie/(6 


YA28B 

YA28A 


ta"  ac/L  > 

«VCL>A  5. 


tty  Itwt 
h  tvteff 

(Cy  ) tut  ' 

Y6  TVT(WBH) 

/(CY  )TVT  1 
YS  TVTEff 

^Eff^v7  I 


Figure  5. I .2. 1 -30b 

Figure  5.1.2.1-28b 
Figure  5.1.2.1-28a 
Body  diameter 


76-95 


96-115 


<c „  V>  5.1 

L.S. 


(A£ff)„  5.3 

(l+3c/38)*  5. A 
q  /q 


AV(B)/Av 

av(hb)/ 


Low  speed  Cn  /C  J 


Eqn.  5.5. 1 . 1-a 
Si  dewash  term 

Figure  5.3.1.1-22d 
Figure  5.3JJ-22c 
Fijgure  5.3. 1  •  1— 22a 
Figure  5 . 3 . 1 . 1 -22b 


123-125] 

126 


UNUSED 


Effective  dihedral  angle 


Outboard  panel, Figure 
5.112. 1  —28b 


SUBSONIC  HORIZONTAL  TAIL  PANEL  SIDESLIP  VARIABLES 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "STBH" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

datcom 

REFERENCE 

comments/definitions 

OVERLAY 

1 

Z 

5.2.2. 1 

Vertical  distance  from  center 

29 

W 

line  to  the  root  chord  quarter 
chord 

2 

\ 

29 

3 

%-l 

29 

4 

Z' 

29 

w 

5 

(CLo>VF 

5.3. 1.1 

Method  of  4. 1.3*2 

17 

6 

UNUSED 

7 

K 

5.3. 1.1 

Figure  5.3.1.1-25 

17 

8 

Kf 

5.2.2. 1 

Fusel  age- length-effect  correc- 

17 

r 

tion  factcr  Figure  5.2.2.1-26 

9 

X 

29 

10 

c 

v 

5. 3.1.1 

Figure  5.3- 1  - 1— 22b 

29 

11 

i 

Horizontal  distance  from  the  CG 

29 

p 

to  quarter  chord  MAC  of  VF 

12 

z 

Vertical  distance  from  center 

29 

p 

line  to  MAC  of  VF 

13 

% 

17 

14 

p 

C*Q 

17 

BK 

Figure  5.2.3. 1-8 

17 

15 

kn 

5.2.3. 1 

16-35 

((Vl.S. 

Low  speed  value  for  Cy^  vs.  a 

17 

36-55 

(Cy/CL>„ 

KBt 

Cy0/C.  at  mach  vs.  a 

B  Lg 

Figure  5.2.3. 1”9 

17 

56 

5.2.3. 1 

17 

57 

K. 

1  i 

17 

58 

(c*Jtot 

• 

17 

59 

h  or  oi 

5.2.3. 1 

Average  height  of  fuselage  above 
wing  root  chord 

29 

60 

h2 

5.2.3. 1 

Figure  5.2.3. 1-8 

29 

61 

hi 

sbs 

5.2.3. 1 

Figure  5.2.3. 1-8 

29 

62 

5.2.3. 1 

Projected  side  area  of  body 

29 

63 

*f 

5.2.2. 1 

Fuselage  length 

29 

64 

YA3H 

5. 1.2.1 

Inboard  panel,  Figure  5.1.2.1-31 

17 

VARIABLE  DEFINITION  OF  DATA  BLOCK  "STBH" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

COMMENTS/DEFINI TIONS 

65 

(6C£e/Kv)- 

5. 1.2.1 

Outboard  panel, Figure  5.1.2.1-31 

66 

KTET*l1I1 

v 

5. 1.2.1 

Figure  5.1 .2. 1 -30a 

67 

BS 1 

5. 1.2.1 

Figure  5.1.2.1-29 

68 

<C£ft/CL) 

5.1. 2.1 

Figure  5.1.2.1-27 

Ac/2 

69 

YA30A 

ACle/(0 
tan  ac/4) 

5. 1.2.1 

Figure  5.1.2.l-30b 

Figure  5.1.2.1-28b 

70 

YA283 

<Vcl>a 

5. 1.2.1 

71 

YA28A 

K 

5. 1.2.1 

Figure  5.1.2.1-28a 

mA 

Body  diameter 

72 

dB 

73 

UNUSED 

74 

UNUSED 

75 

UNUSED 

76-95 

(S/Ct2> 

L.S. 

5.1. 3.1 

2 

Low  speed  C„g/CL 

96-115 

Co  * 

x'0j 

116 

^Eff^v 

5.3. 1.1 

Eqn.  5.3.1.1-a 

117 

(1+30/30)* 

Vq« 

5.4.1 

Si dewash  term 

118 

k 

5.3. 1.1 

Figure  5.3.1.1-22d 

119 

Si 

5.3.1. 1 

Figure  5.3.1»l“22c 

120 

AV(B)/Av 

5. 3.1.1 

Figure  5.3.1.1“22a 

121 

av(hb)/ 

5.3. 1.1 

Figure  5.3.l.l-22b 

av(b) 

122 

V* 

Effective  dihedral  angle 

123-125 

UNUSED 

126 

l(VCL>< 

5. 1.2.1 

Outboard  panel, Figure 

5.1.2.1-28b 

OVERLAY 

17 

17 

17 

17 

17 

17 

17 

29 


17 

17 

17 

17 

17 

17 

17 

17 

29 

17 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "STBH 


LOCATION  VARIAP.LE  ENGINEERING  DATCOM 
name  SYMBOL  REFERENCE 


COMMENTS/DEFINITIONS 


A (C^  /C|  )  5. 1. 2.1  Inboard  panel.  Figure 

e  L  1  5.1.2.1-20b 

(Cj^./C.  ) 1  5. 1.2.1  Outboard  panel.  Figure 

*  5.1.2.1-27 


(Cjj_  /C.)  1  5. 1.2.1  Outboard  panel.  Figure 

B  .  5. 1 .2.1 —28b 

A0 

5. 1.2.1  Outboard  panel.  Figure 
*  5. 1 .2. l-28a 

(C^^/C L) ^  5. 1.2. 1  Outboard  panel  C^/CL  ratio 

(C£  /C. )  5. 1.2.1  Inboard  panel,  Figure 

Ac/J  5.1.2.1-27 

(Cjlo/C,  )«  5. 1.2.1  Inboard  panel.  Figure 

P  I  5.1 . 2 „ 1 -28b 

(Km  ).  5. 1.2.1  Inboard  panel.  Figure 

A  5.1 .2. l-28a 

(C£  /CL),  5. 1.2.1  Inboard  panel  ratio 


SUPERSONIC  HORIZONTAL  TAIL  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "STG" 


IOC  AT  ION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

datcom 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

1 

BETA 

a 

Mach  number  parameter 

22 

2 

dOVERT 

6/tanA^ 

A. 1.3. 2 

22 

3 

CNNNT 

ch„/B«0) 

A. 1.3. 2 

22 

Theory 

A 

BCNA 

0CNa 

A.  1.3. 2 

22 

5 

CNTHRY 

Theor 

A. 1.3.2 

f 

22 

6 

CNAA 

cNa/A 

A. 1.3.2 

22 

7 

CNA1 

Cm 

A. 1.3.2 

HT  normal  force  slope,  per 

22 

radian 

8 

DELTYT 

AYj. 

A. 1.3. 2 

22 

9 

OELTDT 

A. 1.3. 2 

Semi-v;cuge  angle  measured  per- 

22 

pendicular  to  HT  LE 

10 

TLE192 

tanA^/1 .9 

l 

22 

11 

E 

E 

22 

12 

CC 

C 

22 

13-32 

CNAAA 

(CNaa}J 

A. 1.3.3 

22 

33-52 

ALPHAJ 

aJ 

22 

53-72 

CDL 

(C0L>j 

22 

73 

A2 

*2 

A. 1.3. 2 

22 

7A 

S2 

>2 

A. 1 .3.2 

22 

75 

CNAAAP 

CN 

A. 1.3. 3 

22 

76 

XACCRI 

,  aa  . 

<xac/Cr>l 

Inboard  panel 

22 

77 

CNTBW 

(CMo)BW 

22 

Theory 

78 

XACCR0 

(Xac/cr*0 

Outboard  panel 

22 

79 

cow 

cDw 

22 

80 

CD0 

CDq 

HT  zero  lift  drag  coefficient 

22 

8^ 

DRAGC 

*a  cDLrP 

22 

l 

C,  2|P+1 

82 

P 

P 

22 

CO 

CF0 

Cf0 

Outboard  panel 

22 

8A 

CFI 

Cf. 

Inboard  panel 

22 
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VARIABLE  DEFINITION  OF  DATA  BLOCK  "STC 


LOCATION 

- 71 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

■HS9 

85 

RNO 

RC0 

Outboard  panel 

86 

RMi 

Rr 

L  1 

Inboard  panel 

87 

CDF 

cDf 

88 

CF 

Cf 

89 

RLC0FF 

R£ 

90 

RNN 

9! 

CNA0 

*CNa'  <2 

Outboard  panel 

92 

CNAI 

'■W  i 

Inboard  panel 

93 

RMACH 

<"A-0 

94 

DETACH 

95-1 1 A 

UNUSED 

115 

DETANG 

CL” 

}  16 

CNAAST 

^Naa 

4. 1.3.3 

117 

DETALP 

Aa 

118 

CR6W 

<Cr>BW 

119 

SBW 

SBW 

120 

AP.BW 

abw 

121 

TAPBW 

;BW 

122 

CLEBW 

(cle) bw 

123 

CRGLV 

(C  ) 
r  g 

Glove  component 

124 

SGLV 

s 

q 

4, 1.3. 2 

Glove  component 

125 

ARGLV 

A 

q 

4. 1.3. 2 

Glove  component 

126 

BE 

bE 

4. 1.3. 2 

Extension  component 

127 

CN1 

«VA)  i 

4. 1.3. 2 

128 

CN2 

(CNa/A)2 

4. 1.3. 2 

129 

CNAE 

(cNa)E 

4. 1.3. 2 

Extension  component 

130 

CNAGLV 

(CNa}g 

4. 1.3. 2 

Glove  component 

131 

CNABW 

'CNa^BU 

4. 1.3.2 

132 

CLEGLV 

<cle>9 

4. 1.3.2 

Glove  component 

133 

RKL 

kl 

134 

XACCR 

X  /c 

dC 
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VARIABLE  DEFINITION  OF  DATA  BLOCK  "STG 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

datcom 

REFERENCE 

COMMENTS/OEFINI T  IONS 

135 

DCMCL 

136 

CMA 

CMa 

137 

CNCNTI 

[CN  /Cu 
"a  1Na 
THE0Jl 

Inboard  panel 

138 

CNCNT0 

tWJii. 

THEO  0 

Outboard  panel 

139 

139 

CNATI 

(Cm  )  * 

,  “THEG, 1 

Inboard  panel 

140 

141 

CNAT0 

(C41 

NaTHEC  0 

Outboard  panel 

RKT 

Kx 

_ 

• 

SUPERSONIC  WING-BODY-HORIZONTAL  TAIL  PARAMETERS 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "STP" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

datcom 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERlAY 

1 

CDjf 

(CD0)V 

20 

2-21 

CMAH 

(Cm  )T 

28 

22-41 

CLTB 

r  J 

ClTBj 

28 

42-61 

COAWB 

^d^wb. 

28 

62 

DD 

'd  )  J 
■  b;H 

28 

63 

T  R 1  NCf 

28 

64 

RKBW 

4.3. 1.2 

Figure  4.3. 1.2-1 1 

28 

65 

KBW 

kb(h) 

28 

66 

KWB 

kh  (b) 

?8 

67 

CLAHB 

*C4c^H(B) 

28 

68 

CLASH 

{CLo)b(H) 

28 

69 

YT 

4.4.1 

Figure  4.H.1-67 

28 

70 

F.CRE02 

rH 

28 

71-90 

IVWH 

lvW(H), 

28 

91-110 

DELTAT 

iTJ 

28 

111-130 

GAMMA 

(V2ffaVr)^ 

28 

131 

132 

KKBW 

KKWB 

kB(H) 

kH(B' 

28 

28 

133-152 

IVBH 

'VB(H) 

28 

153 

OXACWB 

*AXac*WB 

' 

28 

154 

CD0WBT 

^C°0^WBH 

28 

155 

CO0UBV 

^Cd0^WBHV 

28 

156 

CD0VF 

^Dq^VF 

> 

SUPERSONIC  WING-BODY  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "SUB 


l  OC  AT  ION 

1 

2 

3 

A 

5 

6 

7 

8 

9 

10 
1 1 

12-3 1 

32 

33 

34 

35 

36 

37 
36 
39 

AO-59 

60 

61 


VAftlABl  E 
NAME 

ENGINEERING 

SYMBOl 

OATCOM 

RfffSENCE 

CGMMfNlS/PEMNlElONS 

OVERIAY 

UNUSED 

’ 

KKWB 

kW(B) 

• 

20, 3i 

XACN 

20 

CD0WB 

^OO^WB 

Wing-body  2ero  lift  drag  coef- 

20 

f  icient 

00 

d 

. 

20,25 

Body 

• 

BETA 

B 

Mach  number  parameter 

20 

CLABW 

6  (W) 

20 

XACBW 

<X,C/Tr>ej 

4 

20,25 

FA 

f 

20 

cu 

C£a- 

20 

KBW 

K  * 

kb(w) 

20.25 

IVBU 

'Vb(W)  , 

20 

RKBW 

4.3. 1.2 

Figure  4.3. 1 .2-1 l 

20,25 

CLAWS 

20 

FN 

L 

20 

KWB 

*V(B) 

20,25 

XAC 

x  /r 

20 

KKBW 

ac  r 
kB<W) 

20,35 

REAP 

20 

XACA 

4.3. 2.1 

Figure  4.3.2.1-37 

20,25 

GAMMA 

T/2ituv  (r) 

20 

cre/2 

TRIN0 

20,25 

XCPLN 

.  . . 

<VCr>N 

20 

SUPERSONIC  5PANW1SE  LOADING  COEFFICIENT  PARAMETERS 
AND  HIGH-LIFT  AND  CONTROL  DRAG  VARIABLES 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "TCD" 


LOCATION 

VARIABl  r 
NAME 

DATCOM 

REFERENCE 

ccmments/definitions 

1-14 

CD  1 

(G/6)  , 

6. 1.5.1 

Inboard  panel  spanwise  loading 
coefficient 

37 

15-28 

CDU 

(G/6)0 

6. 1.5.1 

Outboard  panel  spanwise  loading 
coefficient 

37 

25-42 

GDFULL 

(G/5) 

6.1.5. 1 

Panel  spanwise  loading  coeffici¬ 
ent 

37 

43 

GD1H 

(G/6  )7j_ 
.924 

6. 1.5.1 

Spanwise  loading  coefficient  at 

T) 

37 

44 

GD2H 

(G/6)^, 

.707 

6. 1.5.1 

37 

45 

GD3H 

(G/6)^ 

6. 1.5.1 

37 

.383 

46 

GD4H 

0,0 

6. 1.5.1 

37 

47 

KPRM 

K* 

6.1.7 

Figure  6.1. 7” 24 

38 

48 

UNUSED 

49-58 

DELCDF 

AC  , 
df 

6.1.7 

Figure  6.1 .7*22 

• 

38 

. l 
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TRANSONIC  LONGITUDINAL  AND  LATERAL-DIRECTIONAL  STABILITY  VARIABLES 


VARIABLE  DEFINITION  OF  DATA  BLOCK  “TRA" 


tOC  AT  ION 

VARIABl  E 
NAME 

ENGINEERINC 

SYMBOt 

DATCOm 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

1 

CLAIA 

(CLa)M=l. 

t,  A. 1.3.2 

Lift  curve  slope  at  M=I.A 

2A 

2 

2WC 

Z  /c 

35 

w  w 

3 

K 

k 

2A 

A 

MACH 

M 

Mach  number 

2A 

5 

MFB0 

a=0 

A. 1.3.2 

Zero  sweep  force  break  Mach  No. 

2A 

Figure  A.1.3.2-53a 

6 

MFB 

Hfb 

A. 1.3.2 

Force  break  Mach  No.,  Figure 
A.1.3.2-53b 

2A 

7 

A0C 

a/c 

A. 1.3. 2 

2A 

8 

CFBCT 

Cl  / 
afb 

A. 1.3.2 

Figure  A,1.3.2-5Aa 

2A 

(CLafb)T 

9 

BETAFB 

6FB 

F.rce  break  mach  parameter 

2A 

10 

CLAFBT 

(ciafb}T 

A. 1.3.2 

Total  wing  (Cl0  ) 
fb 

2A 

11 

AC 

Z/c 

w 

35 

12 

CLAFB 

<CL«>fb 

A. 1.3.2 

Lift  curve  slope  at  M^ 

2A 

13 

CLAA 

<CL«>a 

A. 1.3.2 

Lift  curve  slope  at  Ma«Mfb+.07 

2A 

1A 

B0C 

b/c 

A. 1.3.2 

2A 

15 

CLAB 

‘Vi, 

A. 1.3.2 

Lift  curve  slope  at  M^«*M^b+.  1 A 

2A 

16-20 

MT 

mt 

Mach  interpolation  In  transonic 

2A 

21-25 

CL  AMT 

^Lq^mT 

Lift  curve  slope  Inter*  ilation 

2A 

table  at  ftj. 

26 

DJ 

6J 

35 

27 

Cl 

C1 

A. 1.3. A 

Aspect  ratio  classification 

2A 

28 

ARATI0 

A(  1 28) 

A. 1.3. A 

2A 

(Y+c  j )  x 

cos  A 

29 

BllA 

(l+Cj)J?*x 

A. 1.3. A 

2A 

cos  A 

o 

.8 

30 

CLMAX6 

(cL  ) 

Lmax 

A. 1.3. A 

2A 

M=.6 

31 

ACLBA5 

<acL  ) 

Lmax 

A. 1.3. A 

Figure  A.1.3.A-25a 

2A 

_ k 

Bose 

•s. 
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38 

39 

40 

41 

42 

43-57 

58-66 

67 

66 

69 

70 


DACMA6 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "TRA" 


IOC  AT  (ON 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

COMMENTS/DEFINITIONS 

{Aac.  )  4. 1.3. 4 

Lmay 


OCLMAX 

ALCLM6 

ALCLMT 

CLMAXT 

RLC0FF 

RNN 

RL 

CF 

CDW2 

COW 
COF 
DQ0Q 
CLAW6  ! 


U3 

AaC, 

Lmax 

*Cl-max 

(a,  ) 


Lmax 

^Lmax 

R. 


4. 1.3. 4 
4. 1.3.4 
4.1. 3. 4 
4.1. 3. 4 

4. 1.3. 4 
4. 1.3. 4 


8 

COOWBT 

COBB 

COWB 

CD0B 

COFB 

COPB 

CDBFIG 

DCNA 


Uf 

Cow„ 

UNUSED 

C0W 

C0f 

Aq/;*o 

t<cLa)u3 

M*%6 

Cl°w(b) 

Ci 

LaB(V) 

^CDo^W8 

yPDoWBT 

C0b 

°0W 

^COo^  Body 
{C°f^Body 
(CdP*B ody 
CDb/(db/d 

(dVdM>iti 


Figure  4.1,3. 4-2 1 b 

Figure  4.1.3.4-26b 
Figure  4.t.3.4-21b 
Figure  4.1.3.4-22 


Wing  angle  of  attack  for  max 
lift 

Wing  max  lift  coefficient 


Skin  friction  coefficient 


Body  zero  lift  drag  coefficient 
Friction  drag  coefficient 
Pressure  drag  coefficient 


VARIABLE  DEFINITION  OF  DATA  BLOCK  “TRA 


TRANSONIC  LONGITUDINAL  AND  LATERAL-DIRECTIONAL  STABILITY  VARIABLES 

OF  HORIZONTAL  TAIL 

VARIABLE  DEFINITION  OF  DATA  BLOCK  "TRAH" _ 


at™  I  variable  engineering  oatcom 

IOCATION  NAME  SYMBOL  REFERENCE 


comments/definitions 


CLaTT"  (CLa)Mnlj  4. 1.3.2”  Lift  curve  slope  at  M-l. 
UNUSED 


MACH  M 


Mach  number 


(u  )  4. 1.3.2  Zero  sweep  force  break  Mach  No. 

fb  A=0  Figure  4.1.3.2-53a 

M  1».  1.3.2  Force  break  Mach  No.,  Figure 

fb  4. 1.3-2— 53b 


4. 1.3. 2 

CFBCT  C|_a  /  4. 1.3. 2  Figure  4.1.3.2-54a 

(Ctafb^T 

BETAFB  0  Force  break  nisch  parameter 

CLAFBT  (CLo  )T  Total  wSng  {CL«fb) 

UNUSED  | 

CLAFB  (CL  )fb  4. 1.3.2  Lift  curve  slope  at  Mj 

CLAA  (CLa)a  4. 1.3.2  Lift  curve  slope  at  M. 

B0C  b/c  4. 1.3. 2 

CLAB  (C.  )u  4. 1.3. 2  Lift  curve  slope  at  Mj 

b  i  ... 


15  CL, 

16-20  MT 


'(-25  CLAMT  (CL). 


UNUSED 


4. 1.3.2  Lift  curve  slope  at  Ma«Mfb+.07 
4.1. 3. 2 

4. 1.3. 2  Lift  curve  slope  at  Mb»Mfb+.l4 
Mach  interpolation  in  transonic 

|  Lift  curve  slope  interpolation 
j  table  at  M^. 

j 

4. 1.3.4  Aspect  ratio  classification 


ARATIU  A '  (1 28)  1  4. 1.3. 4 


ri+cyjx 


cos  A 

(l+C,)8*x  4. 1.3. 4 
cos  A. 


30  CLMAX6  (CLmgx)  4. 1.3. 4 

M=.6 

31  ACLBA5  (aCl  )  4. 1.3.4  Figure  4.1.3.4-25a 

ULmav 


rt.fc  **U- 


1  * 


1 


a  -j'  ««.* »  *  j  s.  .-frifebi 


/ 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "TRAH" 


LOCATION 

VARIABLE 

NAME 

ENGINEERING 

symbol 

OATCOM 

REFERENCE 

COMMENTS/DEFINITIONS 

32 

0ACMA6 

(Aac,  ) 

4. 1.3. A 

Figure  A.l . 3. A— 2 1 b 

M=.6 

33 

C3 

C3 

4. 1.3. A 

Figure  A . 1 . 3 . A-26b 

3A 

DALCM 

AaC, 

A. 1.3. a 

Figure  A . 1 . 3 . A- 2 1 b 

umax 

35 

DCLMAX 

ACl-max 

A. 1.3. A 

Figure  4.1.3.4-22 

36 

ALCLH6 

<«C.  > 

A. 1.3. A 

Lmax 

M=,6 

37 

ALCLMT 

«cl 

A. 1.3. A 

H.T,  angle  of  attack  for  max 

max 

lift 

38 

CLMAXT 

^Lmax 

A. 1.3. A 

H.T.  wax  lift  coefficient 

39 

RLC0FF 

T*0 

RNN 

rn 

41 

RL 

L 

42 

CF 

Cf 

Skin  friction  coefficient 

43-57 

CDW2 

C°WM 

58-66 

UNUSED 

67 

CDW 

CDW 

68 

CDF 

cDf 

69 

DQ0Q 

Aq/qo 

70 

CLAW6 

m=,6 

71 

CLAWB 

C|*c*W{B) 

72 

CLABW 

Cl_aB(w) 

73 

CDOWB 

(cdJ 

°  WB 

74 

CMOWB 

(Cmo^WB 

75 

UNUSED 

76 

CDBB 

CDb 

77 

CDWB 

°0w 

78 

CD0B 

Body 

Body  zero  lift  drag  coefficient 

79 

CDFB 

(Cof)Body 

Friction  drag  coefficient 

80 

CDPB 

^OP^BocJy 

Pressure  drag  coefficient 

81 

CDBFIG 

cDt>/(db/d: 

2 

82 

DCNA 
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VARIABLE  DEFINITION  OF  DATA  BLOCK  "TRAH" 


LOCATION 

variable 

NAME 

ENGINEERING 

SYMBOL 

DATCOM 

REFERENCE 

COMMENTS/OEFINITIONS 

OVERLAY 

83-88 

XMV 

25 

89-94 

95 

96 

97-104 

105 

XACV 

XACW 

DELXAC 

XACP 

XAC 

X  /c* 
ac  r 

X  /  (c/4) 
ac 

“ac/Cf 

4.4.2 

Figure  4.4.2-28 

25 

25 

25 

25 

25 

106 

XACBW 

<X,A> 

25 

B(W) 

107 

XACWB 

<xac/FrJ 

U(B) 

25 

35 

108 

CD0H 

c°0h(w) 

SUBSONIC  TRIM  VARIABLES  FOR  CONTROL  DEVICE  ON  WING  OR  TAIL 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "TRM" 


SUBSONIC  TRIM  VARIABLES  FOR  AN  ALL  MOVABLE  HORIZONTAL  STABILIZER 


VARIABLE  DEFINITION  OF  DATA  BLOCK  "TRI12" 


location  variable  ENGINEERING  OATCOM 
name  symbol  reference 


COMMENTS/DEFINITIONS 


•1,  for  lack  of  control  moment 
■2,  for  ot>ot(\ 

‘■max 


272 


CO  CO  o 


TRANSONIC  HIGH  LIFT  AND  CONTROL  VARIABLES 
VARIABLE  DEFINITION  OF  DATA  BLOCK  "TRN" 


273 


TWIN  VERTICAL  TAIL  INPUTS 
VARIABLE  DEFINITION  OF  DATA  BLOCK 


274 


VENTRAL  FIN  INPUT  VARIABLES 


VARIABLE  DEFINITION  OF  DATA  BLOCK  MVFIf*M 


tOCATlON 

VARIABLE 

NAME 

ENGINEERING 

SYMBOL 

1 

CHRDTP 

Ct 

2 

SSPN0P 

bo*/2 

3 

SSPNE 

b*/2 

k 

SSPN 

b/2 

5 

CHRDBP 

Cb 

6 

cr 

7 

w 

8 

SAVS0 

^AX/C*0 

9 

CHSTAT 

x/c 

10 

UNUSED 

11 

TWISTA 

0 

12 

SSPNOO 

(b/2)Vo 

DHDAD! 

V 

| 

u 

DHDAD0 

V 

0 

15 

TYPE 

16 

T0VC 

t/c 

17 

OELTAY 

AY 

18 

X0VC 

<X/C>,na* 

19 

CLI 

“i 

Ci 

xo 

20 

ALPHA 1 

?.)-ko 

CLALPA 

41-60 

CLMAX 

Ci 

max 

61 

CM0 

Cffl0 

62 

LERI 

^rle^i 

63 

LER0 

<\E>0 

64 

CAMBER 

65 

T0VC0 

(t/c)0 

66 

X0VC0 

<X/C>ma« 

67 

CM0T 

(Cmo>0  ° 

68 

CLMAXL 

^*max^M*»C 

69 

CLAM0 

{C*a*M-0 

DATCOM 

REFERENCE 


COMMENTS/9EFINI  T  IONS 


lOVERlAYl 


Input  via  NAMELIST  VFPLNF 


t 


Input  via  NAMELIST  VFSCHR 
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VARIABLE  DEFINITION  OF  DATA  BLOCK  "VFINH 
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vertical  Tail  input  variables 

VARIABLE  DEFINITION  OF  DATA  BLOCK  "VTIN 


IOC  AT  (ON 

VARIABLE 

NAME 

engineering! 

SYMBOL 

1 

CHRDTP 

Ct 

2 

SSPN0? 

b  */2 
o 

3 

SSPNE 

b*/2 

A 

SS?»N 

b/2 

5 

CHRDBP 

Cb 

6 

CHRDR 

Cr 

7 

SAVSI 

*AX/C* 1 

8 

SAVS0 

(AX/C*0 

9 

CHSTAT 

x/c 

10 

UNUSED 

11 

TVMSTA 

0 

12 

SSPNDO 

(b/2) vQ 

13 

DHDAD1 

T 

1 

14 

DHDAD0 

Y 

0 

15 

TYPE 

lb 

TiiVC 

t/c 

17 

OELTAY 

AY 

18 

X0VC 

(X/C) 

max 

19 

CLI 

C*. 

1 

a. 

t 

20 

ALPHA! 

21-40 

CLALPA 

Cl 

41-60 

CLMAX 

Ct 

max 

61 

CM0 

Cmg 

62 

LERI 

(rle) | 

63 

LER0 

<rle>* 

64 

CAMBER 

65 

T0VC0 

(t/c)0 

66 

X0VC0 

<X/C>ra* 

67 

CM0T 

We 

68 

CLMAXL 

^^nax^M=C 

69 

CLAM0 

(C*^M=0 

REFERENCE 


COMMENTS/OEF'NITIONS 


Input  via  NAMELIST  VTPLMF 


Input  via  MAMELIST  VTSCHR 
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VARIABLE  DEFINITION  OF  DATA  BLOCK  "VTiN" 


LOCATION 

VAR  1  ABL  E 
NAME 

ENGINEERING 

SYMBOl 

oatcom 

REFERENCE 

COMMENTS/DEFINITIONS 

OVERLAY 

70 

71 

72-51 

92 

93-94 

95-1 1 A 

115-134 

135-154 

TCEFF 

KSHARP 

XAC 

ARCL 

.  SVW3 

SVB 

SVHB 

(t/c)Eff 

K 

X 

ac 

UNUSED 

SV{  WB) 
SV(B) 

s V  (hb) 

Input  via  NAMELIST  VT5CHR 

y 

I 

2  78 


SUBSONIC  WHIG-BODY  VARIABLES 


VARIABLE  DEFINITION  OF  DATA  BLOCK  “HB" 


IOC  AT  ION 

VARIABl  £ 
NAME 

ENGINE  f  RING 
ST-'BOl 

DAT  COM 
REFERENCE 

COMMENTS/OEFINlTtONS 

Over:  ay 

1 

UNUSED 

2 

*W(B) 

. 

Interference  factor  of  wing  on 
body 

7 

3 

kb(w  ) 

Interference  factor  of  body  on 
wing 

7 

* 

^LuMb) 

Lift  curve  slope  of  wing  in 
presence  of  body 

7 

5 

(C«-a)B(W) 

Lift  curve  slope  of  body  in 
presence  of  wing 

7 

6 

(c0o^wB 

Wing-body  zero-lift  drag 

7 

7 

kw(s) 

7 

8 

k8(W) 

7 

9 

(CLiJW(B) 

7 

10 

^cM^b(w) 

7 

n 

(cL|)wB 

7 

12 

7 

13 

^ac^BlVJ 

> 

7,25 

14 

(Xic/Cre^B 

(w) 

7.25 

15 

*-0 

7.25 

16 

C"V)WB 

4.3.2. 1 

Wing-body  zero-lift  pitching  monx 

jnt  7 

17 

(c0O^wB 

Wing-body  zero  lift  drag 
coefficient 

7 

IS 

rwb 

7 

19 

^Lg 

7 

20 

^Lmax^WI5 

Wing-body  maximum  lift 

7 

2) 

Wing-body  angle  of  attack  of  max 
lift 

7 

22 

1 

WB  (20)  •8(44) 

7 

23 

WB (21) *8(43) 

7 

24-39 

UNUSED 

I 

SUBSONIC  WING-BODY-TAIL  PARAMETERS 
VARIA8LE  DEFINITION  OF  DATA  BLOCK  "W8T" 


LOCATION 


1 


5 

6-25 

26-45 

46-65 

66 

67 

68-87 

88-107 

108 

109 

110-129 

130-149 

150 

151 

152-155 


AKHBI 

AKBHI 


ENGINEERING 

SYMBOL 

OATCOM 

REFERENCE 

COMMENTS/OCf  INI  T  IONS 

OVERI 

kh(b) 

Interference  factor  for  H.T. 
in  presence  of  body 

10 

“bOO 

Interference  factor  for  body  in 
presence  of  H.T. 

10 

*C|-a*H(B) 

H.T.  lift  curve  slope  in 
presence  of  body 

10 

*CLa*B(H) 

Body  lift  curve  slope  in 
presence  of  H.T. 

10 

UNUSED 

(ACljJj 

(r/2«avr) 

^Oo^VTA 

*C°o^UBHV 

'vb(h) 

*C«V*T 


rH 

^Vc/4 

^cLtb^j 

IC*-VB(H) J 

UNUSED 


Eqn.  4.5.1.2-b,  third  term 

Non-dimensional  vortex  strength 
of  tai I 

VERTICAL  &  VENTRAL  Cn 


Interference  factor  for  body  on 
H.T. 


Lift  of  tail  in  presence  of  bod> 

Effect  of  body  vortices  on  tail 
lift 
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VARIABLE  DEFINITION  OF  DATA  BLOCK  "WGIN 


IOC  AT  ION 

VARIA81E 

NAME 

ENGINEERING 

SYMBOl 

70 

TCEFF 

(t/c)Eff 

71 

KSHARP 

K 

72-91 

XAC 

Xac 

92 

ARCL 

93 

YCM 

<Y/C>n,ax 

9*» 

CLO 

^L^  Design 
(Transonic 

95-100 

SL0PE 

5h 

101 

DWASH 

REFERENCE 


COMMENTS/DEFINITIONS 


Input  via  NAMELIST  WGSCHR 


APPENDIX  D 


USER  KIT 

This  section  contains  printed  coding  sheets  of  all  inputs  for  Digital 
Datcom.  These  sheets  can  either  be  used  as  a  quick,  check  of  inputs,  or 
copied  and  used  directly  by  users. 

No  attempt  has  been  made  to  s;  gle  out  those  variables  which  must  be 
defined  (or,  conversely,  not  input)  because  of  the  enormous  number  of  vari¬ 
able  input  combinations  available.  It  is  the  responsibility  of  the  user  to 
assure  that  his  data  deck  follows  the  description  and  limitations  described 
in  this  user's  manual,  the  method  implementation  manual  (Volume  II)  and  the 
Datcom. 

In  using  these  sheets,  the  limitations  and  requirements  of  namelist 
inputs  (discussed  in  Appendix  A)  and  of  each  namelist/control  card  (Sec¬ 
tion  3)  should  be  observed.  Through  each  variable  is  assigned  a  separate 
line  on  these  coding  sheets,  they  are  not  required  to  appear  on  separate 
punched  cards.  They  may  be  written  as  multiple  varaibles  per  card,  as  shown 
in  the  example  problems,  as  long  as  the  namelist  coding  rules  given  in 
Appendix  A  are  observed. 
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GROUP  I  INPUTS 


NUMBER  OF  MACH  NUMBERS  OR  VELOCITIES  TO  BE  RUN 
FREESTREAM  MACH  NUMBERS  (NMACH  VALUES) 

FREESTREAM  VELOCITIES  (NMACH  VALUES) 


NUM8ER  OF  ANGLES  OF  ATTACK  TO  BE  RUN 
ANGLES  OF  ATTACK  (NALPHA  VALUES) 

REYNOLDS  NUMBER  PER  UNIT  LENGTH  (NMACH  VALUES) 

NUMBER  OF  ALTITUDES  TO  BE  RUN 
GEOMETRIC  ALTITUDES  (NALT  VALUES) 

FREESTREAM  STATIC  PRESSURE  (NALT  VALUES) 

FREESTREAM  STATIC  TEMPERATURE  (NALT  VALUES) 

.TRUE.  FOR  HYPERSONIC  ANALYSIS  FOR  M  »  1.4 
UPPER  MACH  LIMIT  FOR  SUBSONIC  ANALYSIS 
LOWER  MACH  LIMIT  FOR  SUPERSONIC  ANALYSIS 
DRAG  DUE  TO  LIFT  TRANSITION  FLAG 
VEHICLE  WEIGHT 
FLIGHT  PATH  ANGLE 

LOOP  CONTROL:  (1)  VARY  h  t  M.  (2)  VARY  M.  (3)  VARY  h 
(FOR  LOOP  -  1.  NALT  MUST  EQUAL  NMACH) 


EQUIVALENT  SANO  ROUGHNESS  OF  SURFACE 
REFERENCE  AREA 

LONGITUDINAL  REFERENCE  LENGTH 
LATERAL  REFERENCE  LENGTH 
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A 


t.XXX  or  -X.XXE-YY. 
lete  description  of  *11 

Volime  I  for  novelist 


I 


GROUP  II  INPUTS 


LONGITUDINAL  C.6.  LOCATION  (MRC) 

VERTICAL  C.S.  LOCATION 

L0N6ITUDINAL  LOCATION  OF  THEORETICAL  WING  APEX 
VERTICAL  LOCATION  OF  THEORETICAL  WING  APEX 
WIN6  ROOT  INCIDENCE 

LONGITUDINAL  LOCATION  OF  THEORETICAL  H.T.  APEX 
VERTICAL  LOCATION  OF  THEORETICAL  H.T.  APEX 
H.T.  ROOT  INCIDENCE 

L0N6ITJDIKAL  LOCATION  OF  THEORETICAL  V.T.  APEX 
LONGITUDINAL  LOCATION  OF  THEORETICAL  V.F.  APEX 
VERTICAL  LOCATION  OF  THEORETICAL  V.T.  APEX 
VERTICAL  LOCATION  OF  THEORETICAL  V.F.  APEX 
SCALE  FACTOR 

.TRUE. FOR  V.T.  ABOVE  REF.  PUNE 
LONGITUDINAL  LOCATION  OF  H.T.  HINGE  AXIS 


NUMBER  OF  LONGITUDINAL  STATIONS 

LONGITUDINAL  DISTANCE  OF  EACH  STATION  (NX  VALUES) 

CROSS- SECTIONAL  AREA  AT  EACH  STATION  (NX  VALUES) 

LENGTH  OF  PERIPHERY  AT  EACH  STATION  (NX  VALUES) 

PLANFORM  HALF-WIDTH  AT  EACH  STATION  (NX  VALUES) 

UPPER  BOOY  SURFACE  Z  COORDINATES  (NX  VALUES) 

LONER  BODY  SURFACE  Z  COORDINATES  (NX  VALUES) 

HOSE  TYPE:  (1)  CONICAL  (Z)OGIVE 
TAIL  TYPE:  (1)  CONICAL  (2)OGIVE 
BOOY  NOSE  LENGTH 

BOOY  CYCLINORICAL  SECTION  LENGTH 
NOSE  BLUNTNESS  DIAMETER 

Nq  CALCUUTION  TYPE  ,  _ 

METHOO  TYPE:  (1)  EXISTING  (2)  JOERGENSON 


nMMcit-)niinHr.TnfULr»-Winnf?OTF»ot-r«nnf.tfiwia| 


SYNT.HS. 


SCALE- 


waufca 


mxnia 


JJgggg 


mcnaa 


manna 


mCEOQDi 

njuaia 

MDDCCMI 


miiUTILII 

■GOOCEEEI 


OOU?  I!  INPUTS  (emtlnued) 


31-40 

r-iTsIST? 


TIP  CHORO 

OUTBOARD  PANEL  SEMI-SPAN 
EXPOSED  PANEL  SEMI -SPAN 
THEORETICAL  PANEL  SEMI-SPAN 
CHORD  AT  BREAK-POINT 
ROOT  CH»D 

INBOARD  PANEL  SHEEP  ANGLE 

OUTBOARD  PANEL  SHEEP  ANGLE 

REPERENCE  CHORD  STATION  FOR  SHEEP  ANGLES  INPUT 

THIST  ANGLE 

OUTBOARD  PANEL  SEMI-SPAN  WITH  DIHEDRAL 
INBOARD  PANEL  DIHEORAL  ANGLE 
OUTBOARD  PANEL  DIHEDRAL  ANGLE 

PtANFORH  TYPE:  (I)  STRAIGHT  (2)  DOUBLE  DELTA  (3)  CRANKED 


TIP  CHORD 

OUtBOARO  PANEL  SEMI-SPAN 
EXPOSED  PANEL  SEMI-SPAN 
THEORETICAL  PANEL  SEMI-SPAN 
CHORO  AT  BREAK-POINT 
ROOT  CHORO 

IKBOARO  PANEL  SHEEP  ANGLE 

OUTBOARO  PANEL  SHEEP  ANGLE 

REFERENCE  CHORD  STATION  FOR  SHEEP  ANGLES  INPUT 

TWIST  ANGLE 

OUTBOARO  PANEL  SEMI-SPAN  HITH  DIHEDRAL 
INBOARD  PANEL  OIHEDRAL  ANGLE 
OUTBOARD  PANEL  DIHEORAL  ANGLE 

PLANFORM  TUPE:  (1)  STRAIGHT  (2)  DOUBLE  DELTA  (3)  CRANKED 
FUSELAGE  AREA  BETWEEN  MACH  LINES 

EXTENDED  FUSELAGE  AREA  BETWEEN  MACH  LINES 

L0NSr™?cI!fAi.J?!STANCE  FR0M  C-G'  10  CENTROID OF  FUSELAGE  AREA 


.  '-'0  I  ll-ao  1  21-30  ! 

;l'?fV4|i'S  7  8  9  0  H?'3'4!5i6'>ig;9!Q  I  Ig'3!4  56^8  g'ol  l  I2T5T 


S.WGPLNF 

.  .C.H.R.DT  P  = . 

.  S.SPN©P=.  . 

.  s  s  pne  —  ..'... 

.  S S PN=  .... 

.  .C.M.R.D.B.P*  ....  . 

.  .C.MROR  = 

.  SAV  5  1=  .  .  . 

SAVS©= 

.  CHS  TA  T=  . 

TWI ST A=  .... 

SS  PND  D  = 

OHDAOI- 

DHDAD©= 

TYFE  = 

"ti'E  NO  •  -  •  •  •  ■  ■ 

iHTPlNf 

.  CMRDT  P= . 

.  $SPN®>=. 

.  S  s  pne  —  11  r  '  '  ' 

.  SSPN= 

ch rob.pt. .  . 

CMRDR- 

SAV  S  1  -  '  ’  .  . .  ' 

SAV  5©= 

CHST*T=  . 

TwTsta=  .  '  .  . 

S  S  PNDD=  '  *  * . 

DHDAD 1 =  ‘  ‘  ' 

.'  6'hdad©»  . . .  ' 

TVPE*  ‘  ■ 

.  .s.H. a.( ).= . 

.  .*rxV(Y>>=  . 1 

^  i  ...............  . . 

RIPH{I)=  .... 

SEND  ‘  ‘  ‘ 

NOTES:  leave  Unused  Columns  Blank 


All  Inputs  require  decimal  point.  either] 

Nafer  to  usars  Manual  (Volum  I)  for  cd 
variables.  1 


Calwn  1  Must  be  blank.  Sac  Appendix  B 
coding  rules. 
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•1th»r  -X.XXX  or  -X.XXE-YT. 
for  coapleto  doscrlptlon  of  *11 


dlx  B  of  Voluao  I  for  nMollst 


GROUP  II  INPUTS  {contl 


TIP  CHORD 

OUTBOARD  PANEL  SEMI-SPAN 
EXPOSED  PANEL  SEMI-SPAN 
THEORETICAL  PANEL  SEMI-SPAN 
CHORD  AT  BREAK-POINT 
ROOT  CHORD 

IliXARD  PANE!  SWEEP  ANGLE 

OUTBOARD  PANEL  SWEEP  ANGLE 

REFERENCE  CHORD  STATION  FOR  SWEEP  ANGLES  INPUT 

PLATFORM  TYPE:  (1)  STRAIGHT  (2)  DOUBLE  DELTA  (3)  CRANKEI 

EXPOSED  PANEL  AREA  8ETVEFN  MACH  LINES  OF  WING 


l-IO _ _ ll-RO 

I  ';!'v!«'4:iSi7i8'9'0'l  i2'3U's'6'M 

IV  T  PINf . 

,  CH  8  L)T  P  = . 

-  asp;  3 P^ . 

.S.SPHEs . 

.  SSPN  =  . 

,  CH, R.D.8.P= . 

'''cVrat^  * ~  '  '  '  '  .  „ 

VAVSjlV  ~ 

"  .'sVysaiV 

C  H  S  T  A  T  = 

.  SLLLz . . 

S  VWS  (  1  )=  _ 


I  21-iO 
'i  Ti o Ha 


EXPOSED  PANEL  AREA  NOT  INFLUENCED  BY  WING  OR  H.T. 
EXPOSED  PANEL  AREA  BETWEEN  MACH  LINES  OF  H.T. 


S  V  S  (  1  )  = 


.  SvhsJ  1  )  = 


TIP  CHORD 

OUTBOARD  PANEL  SEMI-SPAN 
EXPOSED  PANEL  SEMI-SPAN 
THEORETICAL  PANEL  SEMI-SPAN 
CHORD  AT  BREAK-POINT 
ROOT  CHORD 

IN BOARD  PANEL  SWEEP  ANGLE 

OUTBOARD  PANEL  SWEEP  ANGLE 

REFERENCE  CHORD  STATION  FOR  SWEEP  ANGLE  INPUT 

PLATFORM  TYPE:  {'.  J  STRAIGHT  (2)  DOUBLE  DELTA 

EXPOSED  PANEL  AREA  BETWEEN  MACH  LINES  OF  WING 


(3)  CRANKED 


iV.MtNf 
C  H  W  D  T  P  = 
“‘“TspnOp^. 
SS  PNE  = 

SS  ?N=  ,  . 
'cHUDi  P-. 

“cVa'DaV  ~ 

SAV  S  I  =  ' 
SAVSQ-‘  ' 
CH  S  T  A  T 
TYPE  =  . 

~~TywjTi  » - 


EXPOSED  PANEL  AREA  NOT  INFLUENCED  BY  WING  OR  H.T. 
EXPOSED  PANEL  AREA  BETWEEN  MACH  LINES  OF  H.T. 


SVB  < \  )■= 


■  S.V.M.M  I  ),=. 


NOTES:  Leave  Unused  Columns  Blank 

All  Inputs  require  decimal  point, 

Refer  to  users  manual  (Volune  I] 
variables. 

Column  1  must  be  blank.  See  ApjM 
codlnj  rules. 
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lank 

tMl  point,  althar  -X.XXX  or  -X.XXE-YY. 
(Voltaa  I)  for  canplata  dtjerlptlon  of  all 

Sat  Apptndlx  8  of  Voltaaa  1  for  nantllst 


GROUP  II  INPUTS  (continued) 


MAXIMUM  THICKNESS  (INBOARD  PANEL) 

DIFFERENCE  IN  ORDINATES  AT  6.005  AND  0.1 55  CHORO 
CHORO  LOCATION  AT  MAXIMUM  THICKNESS  (INBOARD  PANEL) 

DESIGN  LIFT  COEFFICIENT 

ANGLE  OF  ATTACK  AT  DESIGN  LIFT  COEFFICIENT 

SECTION  LIFT-CURVE-SLOPE  (NMACH  VALUES) 

SECTION  MAXIMUM  LIFT  COEFFICIENT  (NMACH  VALUES) 

SECTION  ZERO  LIFT  PITCHING  MOMENT  COEFFICIENT  (INBOARD  PANEL 
IEAOING  EDGE  RADIUS  (INBOARD  PANEL) 

LEADING  EDGE  RAOIUS  (OUTBOARD  PANEL) 

.TRUE.  IF  CAMBEREO  AIRFOIL 
MAXIMUM  THICKNESS  (OUTBOARD  PANEL) 

CHORD  LOCATION  AT  MAXIMUM  THICKNESS  (OUTBOARD  PANEL) 

SECTION  ZERO  LIFT  PITCHING  MOMENT  COEFFICIENT  (OUTBOARO  PANEL 

MAXIMUM  LEFT  COEFFICIENT  AT  MACH  EQUALS  ZERO 

SECTION  LIFT  CURVE-SLOPE  AT  MACH  EQUALS  ZERO 

PLANFPRM  EFFECTIVE  THICKNESS  RATIO 

SHARP-NOSED  AIRFOILS  WAVE-DRAG  FACTOR 

SURFACE  SLOPE  Ar  05,  205,  405,  60S,  805,  end  1005  CHORD 

ASPECT  RATIO  CLASSIFICATION  FACTOR 

SECT  ION  AERODYNAMIC  CENTER 

0ATCOM  METHOO  FOR  DOWNWASH:  1,  2  OR  3 

MAXIMUM  AIRFOIL  CAMBER 

CONICAL  CAMBER  DESIGN  LIFT  COEFFICIENT 

fTPE  OF  AIRFOIL  COORDINATES:  (1)  COORDINATES  (2)  MEAN  THICK 

NUMBER  OF  SECTION  INPUT  POINTS  (50  MAX) 

ABSCISSAS  OF  INPUT  POINTS  (NPTS  VALUES) 

UPPER  SURFACE  ORDINATES  (NPTS  VALUES) 

LONER  SURFACE  ORDINATES  (NPTS  VALUES) 

MEAN  LINE  ORDINATES  (NPTS  VALUES) 

THICKNESS  DISTRIBUTION  ORDINATES  (NPTS  VALUES) 
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1  -  to  11-20  1  21-50  31-40 

l!2(j|a.5  61.7.8  9  0  1  2  3  4  5  6  7  8  9  0  1  2  34  5  6  7  8  9  0.  ■  1 3!6! 7 lo;9;t 

5WGSC.HR .  . 

.  T  © VC  = 

OE l  T  A Y  = 

x©vc  = 

.  .C.l  Is  . 

Al PHA 1 = 

.  C.L  A l  PA {  1  )  = 

d’lMAX  (V)'='  ' 

‘  CM©  = 

l  E  R  1  = 

L  £  R©= 

CAMBERS 

T©VC©= 

.  .x.©v.c©= 

CM©r  = 

.C.L  MA  X  L  = 

.  CL AM©= 

T.C  t  f  f  =  " 

>Sharp= 

SLOPE  l.l)  = 

ARCl  = 

.  .K.A.C  (  1  )  = .  '  '  '  '  ‘  ‘ 

DWASH= 

rcMs  ‘  .  1  ‘  * 

■C.l  D=  '  '  "  . .  '“J‘  ''  '* 

.  TYPE IN= 

.  .NPTS-  .  J  '  '  '  . .  '  '  '  '  '' 

.  XC.©R0(1.  )=0.,  ‘  ’  " 

.  .y.U.PPERl  1  ).=  o  .  .. 

Y  l.OWE  R(  1  )-0  ■  , 

.  ME.AN.I  1.  )  =  0.  ■  . 

.  THICK.  (.1  )=0. ....  .  . 

5.E.N0  . “  . ^  _ 

NOTES:  Leave  Unused  Columns  Blank 

All  Inputs  require  decimal  point,  either  -X.X 

Refer  to  users  manual  (Volume  I)  for  complet 
variables. 

Colwn  1  must  be  blank.  See  Appendix  B  of  Vo 
coding  rules. 
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CROUP  I!  INPUTS  (continued) 

I  Y  l“K>  I  ll-IO  1  JO  "  I  >“40  7 


unfJut-][3tiuur-M>»iot.yiurxK<Taf»MOi-inMrKif-Tnw>omwKToi 


m.MT  sent 


MAXIMUM  THICKNESS  (INBOARD  PANEL) 

.  .TO YC  s . 

DIFFERENCE  IN  ORDINATES  AT  6.001  ANO  0.1SS  CHORO 

.  O.l.tTAt*. .  . 

CHORD  LOCATION  AT  MAXIMUM  THICKNESS  (INBOARD  PANEL) 

.  xovc=  . 

DESIGN  LIFT  COEFFICIENT 

£Yl=  . 

ANGLE  OF  ATTACK  AT  DESIGN  LIFT  COEFFICIENT 

A  l  PH  A  1  s  . 

SECTION  LIFT-CURVE-SLOPE  (NMACH  VALUES) 

:  £iai  >am*)s .  . 

SECTION  MAXIMUM  LIFT  COEFFICIENT  (NMACH  VALUES) 

dYMAY<Y)V . .  '  Y  Y  Y  Y  *  *  *  ’ !  Y  '1 !  * 

SECTION  ZERO  LIFT  PITCHING  MOMENT  COEFFICIENT  (INBOARD) 

c‘m®= 

LEADING  EOGE  RADIUS  (INBOARD  PANEL) 

UR  l«  . 

LEADING  EDGE  RADIUS  (OUTBOARD  PANEL) 

t 1 .  . , 

.TRUE.  IF  CAMBERED  AIRFOIL 

CAMMRs 

MAXIMUM  THICKNESS  (OUTBOARD  PANEL) 

.  TOVCOS . 

CHORD  LOCATION  AT  MAXIMUM  THICKNESS  (OUTBOARD  PANEL) 

.  xOvcOs 

SECTION  ZERO  LIFT  PITCHING  MOMENT  COEFFICIENT  (OUTBOARD) 

Y*®T  = 

SECTION  LIFT-CURVE- SLOPE  AT  MACH  EQUALS  ZERO 

Ck.AM®= 

PLANFORM  EFFECTIVE  THICKNESS  RATIO 

.  T.C.E  F.Fsr  .  . 

SHARP-NOSED  AIRFOILS  HAVE-CRAG  FACTOR 

KSHAR  P—  . 

ASPECT  RATIO  CLASSIFICATION  FACTOR 

’  ARCl*  ‘ 

SECTION  AERODYNAMIC  CENTER 

.  *.ac(  i .».*. . .  1 . Y  Y 

MAXIMUM  AIRFOIL  CAMBER 

V  CMS* 

CONICAL  CAMBER  DESIGN  LIFT  COEFFICIENT 

cio»  . . . 

TYPE  OF  AIRFOIL  COORDINATES:  (1 )  COORDINATES  (2) MEAN  &  THICK 

TYPE IN=  r 

NUM8ER  OF  SECTION  INPUT  POINTS  (50  MAX) 

NPTS-  *"■' 

ABSCISSAS  OF  INPUT  POINTS  (NPTS  VALUES) 

!  Y<t®RO(Y).-oY 

UPPER  SURFACE  ORDINATES  (NPTS  VALUES) 

Y  Yu>‘p‘eV( V )"=o . Y  Y . 

LOWER  SURFACE  OROAINTES  (NPTS  VALUES) 

.  y.i.owe.rYi  )=o  . . 

MEAN  LINE  ORDINATES  (NPTS  VALUES) 

MEANT  I.)sO  .  , . 

THICKNESS  DISTRIBUTION  ORDINATES  (NPTS  VALUES) 

THICK! 1  )  sO  . . 

SEND  ....  ....  '  ‘  ‘  ; . ' 

NOTES:  Leave  Unusnd  Columns  Blank 

All  Inputs  require  decimal  point,  either  -X.X 

Refer  to  users  manual  (Volume  I)  for  comptet 
variables. 

Column  1  must  be  blank.  See  Appendix  B  of  Vo 
coding  rules. 

71 -gO 


»Min(W»rai«irTnRaf*)afKwoowi»if)avx3«axxif»ranniirTO 

mSSSSSSStSSS^^^SOSSSS^BSS^SSu 

mSSSSSSiSiSSSSiSSSSSSaia&uuMiMKHMKt&&i 

EgggggggpgpiBpgijBpBHHBBBBBMBHHHHMHm 

ESiiiMHSSiviHiHHiiiBHHMHIISMHMMmi 

mSSSSSSSSSSSSSiSSSSSSS^^^^&&&^&t&M&&&&t 

— WWHWHHPHI 

ESSSSiiiSMnMMWMVBHIBIIHHiHBiBiiBMMMMBNI 

||||||||p|ppp|B|HBHBnHIIIIISSlMISI 

Xh'gpglSSgJjjiSNHHHSBBHBHMBHBSsiBBiVMMHMMBI 

fci— b— — — >>i— 

iflH|||PBPMnMI||||MHIIIIIVVVMVM 

|MMp|pBp| 

tr  -X.XXX  or  -X.XXE-YY. 
conpltt*  description  of  «11 

S  of  VoIumo  I  for  n«M«11st 


\ 


\ 

\ 

\ 


\ 


N 

\ 


snot#  tt  INPUTS  (eofltlniMtf) 


either  -X.XXX  or  -X.XXE-YY. 
for  complete  description  of  all 

id  1  x  B  of  Volume  I  for  namelist 


GROUP  II  INPUTS  (continued) 


MAXIMUM  THICKNESS  (INSOARO  PANEL) 

CHORD  LOCATION  AT  MAXIMUM  THICKNESS  ( INBOARD  PANEL) 

SECTION  LEFT-CURVE-SLOPE  (NMACH  VALJES) 

LEADING  EDGE  RADIUS  (INBOARD  PANEL) 

LEADING  EDGE  RAOIUS  (OUTBOARO  PANEL) 

HA XI HIM  THICKNESS  (OUTBOARO  PANEL) 

CHORD  LOCATION  AT  MAXIMUM  THICKNESS  (OUTBOARD  PANEL) 

PLANFCRM  EFFECTIVE  THICKNESS  RA’IO 
SHARP-NOSED  AIRFOILS  WAVE-DRAG  FACTOR 

ASPECT  RATIO  CLASSIFICATION  FACTOR 

TYPE  OF  AIRFOIL  COORDINATES:  (1 ) COORDINATES  (2) MEAN  i  THICK 
NUMBER  OF  SECTION  INPUT  POINTS  (50  MAX) 

ABSCISSAS  OF  INPUT  POINTS  (NPTS  VALUES) 

UPPER  SURFACE  ORDINATES  (NPTS  VALUES) 

LOWER  SURFACE  ORDINATES  (NPTS  VALUES) 

MEAN  LINE  ORDINATES  (NPTS  VALUES) 

THICKNESS  DISTRIBUTION  ORDINATES  (NPTS  VALUES) 


NOTES:  Leave  Unused  Columns  Blank 


AM  Inputs  require  decimal  point,  either 


Refer  to  users  manual  (Volume  I)  for  co 
variables. 


Column  1  must  be  blank.  See  Appendix  B 
coding  rules. 
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•  of  VoIum  I  for  n«Ml<st 


GROUP  I!  INPUTS  (continued) 


MUCH  SEQUENCE  IN  COIUN1S  7  ANO  8 
■OOV  ^  VS.  a 

•OOT  Cp  VS.  . 

•OOV  Cq  VS.  a 

boot  ^  vs.  • 

•OOV  ^  vs. . 

KIM  VS. a 

HIM  VS.  . 

HIM  Cp  VS.  • 

HIM  VS.  a 

HIM  VS.  « 

M.T.  VS.  « 

H.T.  VS.  a 

H.T.  Cq  VS.  « 

H.T.  C^  VS.  a 

H.T.  C,  VS.  « 

VERTICAL  TAIL  Cq 

H1H6-BOOV  C.  VS?  a 
•ua 

HIM- 800V  C.  VS.  a 

'•'a 

HIM- BOOV  Cq  VS.  a 
KING- BOOT  VS.  a 


1  I -10  I  ll-ZO 

[l!3!Sf«iil6l7l8i9  01 '2  3  4  Vfi:7  j 

»exm  . 

.  .ciAMiu;-: : : . . : . . 

I  CMA  0  (~1  )‘»  '  '  '  '  '  '  ' 

H3SBGH :::::::: 
■^crrrrrr ; ; ;  ; ; 


.CM  |  (.1. 


gl-50 

E5TsW05Il: 


jcYaw(Y)  - 


CM  AW  (  1 

cowmY’ 


:  Lwt  i  j  - 


:mw  1 1  )  - 


TcTa  m  i i )  - 


Cm.  ah  (.1  )- 


:.OH(i)  - 


.CMH(  1)- 

7c.oV-  '  *"* 

CMAwati'T 
;c;DwV(Y)r 
!ciw»(  1 1)**- 


NOTES:  Lnvo  Unused  Columns  Blank 

All  Inputs  require  decimal  point,  either  -X.XI 

Refer  to  users  manual  (Volume  I)  for  complete 
variables.  j 

i 

CelMft  1  Must  be  blank.  $««  Appendix  0  of  Vot 
coding  rules. 
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nunt*  *  jhohhobc:  m  5  xoonHannore  x-: 

lligpnSMIllllIHlMIIMMiMVM 

■BMHMMMVMNMMMMMWNlWHHHi 

bmmotpmmbpsbmmsmiimmmnmwmmi 

MMHPHIMIVHMHMlBHMHHHMriMHHMI 

■■■■HM9V9B0VS0SSSBSBHSMHHHMMHMI 

VVVMHPNVVBSBSBMWHVIHM9HPMMVHMI 1 

■■■■SBBHRHBSHBSSMHHBBIHMMHMHMI 

■bmimhmhmhmmhhhhmhmrmhmmnhh 

r  -«.nc-»r. 

icrlptfon  of  «tt 


I  for  nmKU 


41-50  51-50  61 -TO  I  71-60 


i r  -x.m  or  -i.m-rr. 
roopUt#  dMcrlptlon  of  «11 


j  of  VoIum  I  for  MMlItt 


GROUP  III  INPUTS 


ENGINE  THRUST  AXIS  INCIONECE 
NUMBER  OF  L'ttINES 
THRUST  COEFFICIENT 
AXIAL  LOCATION  OF  PROPELLOR  HUB 
VERTICAL  LOCATION  OF  PROPELLOR  HUB 
PROPELLOR  RADIUS 
EMPIRICAL  NORMAL  FORCE  FACTOR 
BLADE  WIDTH  AT  0.3  PROPELLOR  RAOIUS 
BLADE  MIOTH  AT  0.6  PROPELLOR  RAOIUS 
BLADE  WIDTH  AT  0.9  PROPELLOR  RAOIUS 
NUMBER  OF  PROPELLOR  BLADES  (PER  ENGINE) 

BLAOE  ANGLE  AT  0.7S  PROPELLOR  RAOIUS 
LATERAL  LOCATION  OF  ENGINE 
.TRUE.  FOR  COUNTER-ROTATING  PROPELLOR  (COUNTER-CLOCKWISE) 


ENGINE  THRUST  LINE  INCIDENCE 
NUMBER  OF  ENGINES 
THRUST  COEFFICIENT 
AXIAL  LOCATION  OF  INLET 
VERTICAL  LOCATION  OF  EXIT 
AXIAL  LOCATION  OF  EXIT 
INLET  AREA 
EXIT  ANGLE 
EXIT  VaOCITY 
AMBIENT  TEMPERATURE 
EXIT  STATIC  TEMPERATURE 
LATERAL  LOCATION  OF  ENGINE 
EXIT  TOTAL  PRESSURE 
AMBIENT  STATIC  PRESSURE 
EXIT  RADIUS 


C  ,  I -10  !  It-?Q  1  21-iO  '  51-40 

LHZI3l-415|gj7ia  9  0  I  2  1  4  5  6'7I8  N'O'l  '2'3'4I5  6  7  8  9  O'l  ;2'l'4 

S.PRflPWR 


T 


nnnnnra 


ESS 


Alt  TIP”, 


SENGS  P- 


T.H.S  TC  P ■ 


PHALGC^ 


.PHVLOC. 
P  RPR  AO.: 


ENG  F.C.T* 


BWA  PR  3- 


8WAP R  6 ■ 


BWA  P  R  9  - 


NO  P  8  PE- 


B  AP  8  73 ■ 


TP- 


CRQT  - 


SEND 


SJ  E  T  PWE 


A  IE  Tl  J- 


NENGSJ  ■ 


THS TC  J ■ 


JJ  V  LOC- 


i EA  LQC- 


J  INl.T. A- 


■IEANGL' 


J EV ELO- 


AM8TMP- 


,J,E  STMP. 


J  E  L IOC- 
J.ETOTP- 


AMB S T  P  ■ 


J E RAD- 


BEND 


NOTES:  Lmvr  Unused  Columns  Blank  j 

All  Inputs  require  decimal  point,  althtr  -X.XXX  or! 

R«ftr  to  users  manual  (Volume  I)  for  complete  desj 
variables. 

Colwn  1  must  be  blank.  See  Appendix  B  of  Volume 
ceding  rules. 
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l 
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CROUP  III  INPUTS  (continued) 


i 

I 


i 


L  t-io  11-20 

21 -SO 

St-4< 

Llii  3  4  5 6  7'8  9  0  I  2  3  4  5  fi  7  R  o  n 

2  S  4  S  6  7  8  9  0 

rsmgTTsr 

.S.GRNOEF 

NUMBER  Of  GROUNO  HEIGHTS  TO  RUN 

.  .NGH  « 

GROUNO  HEIGHTS  (NGH  VALUES) 

.  g'r OH T  (  l!)  “ 

stvtp.an  Jl 

VERTICAL  PANEL  SPAN  ABOVE  LIFTING  SURFACE 

•  VP-  1  ■’  ‘  '  ■ 

VERTICAL  PANEL  SPAN 

.  B.V-  ■  j  1  1  "  ' 

FUSELAGE  DEPTH  AT  VERTICAL  PANEL  0.2S  MAC 

.  BOV-  . . .  '■■'l  “  ' . ' 

DISTANCE  BETWEEN  VERTICAL  PANELS 

BM-  ’“■*  h''‘' 

PLANFORM  AREA  OF  ONE  VERTICAL  PANEL 

SV- 

TRAILING  EDGE  ANGLE  OF  VERTICAL  PANEL  SECTION 

V  PH  1  T  E  -  "  '‘''J  " . . ’■  . 

LONGITUDINAL  DISTANCE  FROM  C.G.  TO  0.2S  MAC 

V  t  P-  . . 

VERTICAL  DISTANCE  FROM  C.G.  TO  0.25  MAC 

.  ZP-  . 

.SEND 

Sl.ARWB 

VERTICAL  DISTANCE  FROM  BASE  CENTROID  TO  REFERENCE  PLANE 

.  ZB-  . . 

PLANFORM  AREA  (USED  AS  REFERENCE  AREA) 

.  .5  R  E  F«  . 

EFFECTIVE  WEDGE  ANGLE  (SHAR®  LEADING  EOGE) 

PROJECTED  FRONTAL  AREA 

DSLTEP-  . . 

.  .S. FRONT-  . 

SURFACE  ASPECT  AREA 

.  At-  . 

ROUND  LEADING  EOGE  PARAMETER 

*3.1  EO B -.  . .  '  ' 

ROUND  LEAOING  EDGE  PARAMETER 

BOOT  LENGTH  (USEO  AS  LONGITUOINAL  REFERENCE  LENGTH) 

WETTED  AREA  EXCLUDING  BASE  AREA 

.PE  l  TA  l  - 

.  L- 

.  SWE  T  -  .  .  . 

BASE  PERIMETER 

.  PER  BAS-  .  r  *'  “  . 

BASE  AREA 

.  .S.B.ASE  - . 

BASE  MAXIMUM  HEIGHT 

.«*- _ _ _ 

BASE  SPAN  (USED  AS  LATERAL  REFERENCE  LENGTH) 

•TRUE.  FOR  PORTIONS  OF  BASE  AFT  OF  NON-LIFTING  SURFACE 

.  B.l  F  - .  ...... 

LONGITUDINAL  LOCATION  OF  CTGe 

.  X.C.G  -  .... 

MING  SEMI-APEX  ANGLE 

.  .T.H.E.T AD-  .  . 

.TRUE.  FOR  ROUNDED  NOSE 

ROUNDN-  . 

CONFIGURATION  PROJECTED  SIOE  AREA 

s»s-  .  . 

PROJECTED  SIDE  AREA  FORWARD  OF  0.2  BODY  LENGTH 

.  S.B.S  l  B  - . 

LONGITUDINAL  DISTANCE  FROM  NOSE  TO  CENTROID  OF  S8S 

.  XC.ENSB-  . . 

LONGITUOINAL  OISTANCE  FROM  NOSE  TO  CENTROID  OF  PLANFORM  AREA 

XCENW-  ' . 

.SEND 

NOTES:  Leeve  Unused  Columns  Blank 


All  Inputs  require  decimal  pci  t,  eltlu 

Refer  to  users  manual  (Volurt  )  for  t 
variables. 

Column  1  must  be  blank.  See  A  cendlx  I 
cod Inj  rules.  I 


pi raw 


GROUP  III  INPUTS  (continued) 


CONTROL  SURFACE  TYPE 

MMER  OF  OEFLECTION  ANGLES,  9  MAX 

DEFLECTION  ANGLES  (NOELTA  VALUES) 

TANGENT  OT  AIRFOIL  T.E.  AT  90t  AND  99*  CHORD 
TANGENT  OF  AIRFOIL  T.E.  AT  95*  AND  99*  CHORD 
FLAP  CHORD  (INBOARD  ENO) 

FLAP  CHORD  (OUTBOARD  ENO) 

SPAN  LOCATION  OF  INBOARO  FLAP  END 

SPAN  LOCATION  OF  OUT8QARO  FLAP  END 

MING  CHORO  AT  INBOARO  FLAP  ENO  (NOELTA  VALUES) 

MING  CHORO  AT  OUTBOARD  FLAP  ENO  (NOELTA  VALUES) 


INCREMENTAL  SECTION  LIFT  OUE  TO  FLAP  OEFLECTION 
INCREMENTAL  SECTION  PITCHING  MOMENT  DUE  TO  FLAP  DEFLECTION 

AVERAGE  CHORD  OF  BALANCE 

AVERAGE  THICKNESS  OF  CONTROL  AT  HINGE  LINE 

FLAP  NOSE  SHADE:  (1)  ROUND  (2)  ELLIPTICAL  (3)  SHARP 

TYPE  OF  JET  FLAP:  (I)  PURE  JET  (2)  IBF  (3)  EBF  (4) COMB 

TMO  DIMENSIONAL  JET  EFFLUX  COEFFICIENT 

JET  OEFLECTION  ANGLES  (NOELTA  VALUES) 

EBF  EFFECTIVE  JET  OEFLECTION  ANGLES  (NOELTA  VALUES) 


l-to 


Jl-40 


SSYMPIP .  . 

.  PT.Y  PE  - .  . 

.  NtJE.l.T.A- . .  . . 

.  .D.E.t.T  A.(  J. ).». .  . . 

.  .P.H.E  T.E.-.  .  .  . . .  .  . 

.  .P.HE.TE.P- .  . 

CHRD.FI-  .  . 

CHROF©-  . . . ...  . 

SPANP.  1-  . 

.  .SPANP.®- . 

.  .C.PRME  1  (.1  )- . . . .  ...  . 

.  C  P  R  M  E  ©  ( .  1  )  - . 

_CA.P.INB.(.U.-  .  .  . . . 

.  .c.A.r  au  rc  i.).- . 

.  .D.®  B.D.E.  P.  (.  1. ).«. . 

t>©BC  IN- 

0©BC©T- 

SC10( 1 )-  . 

!s’cmd’(  i  )  = 

.  c»* . 

-  _J.C* . . . 

.  NTYPE=  . 

.  ..J.B.T.F.I.P* . . .  . . _ 

.CMU  — 

.  .O.El.J.E.T.(.l  ).-. .  . . 

. j.F.F.j.E.T.(.i.)= . 

S.END  ~ 

NOTES;  Leave  Unused  Columns  Blank 


A»  Inputs  require  decimal  point,  either  -X.XJ  ,  V 


Refer  to  users  manual  (Volume  1)  for  completi 
variables. 

Column  1  must  be  blank.  See  Appendix  B  of  Vo! 
coding  rules. 


/ 


i 

T 
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GROUP  III  INPUTS  (continued) 


CONTROL  SURFACE  TYPE 

NU  JER  OF  CONTROL  OEFLECTIONS,  9  MAX 

SPA t  LOCATION  OF  INBOARD  END  OF  CONTROL  SURFACE 

SPAN  LOCATION  OF  OURBOARO  LND  OF  CONTROL  SURFACE 

TANIENT  OF  AIRFOIl  T.E.  AT  90*  ANO  991  CHORD 

LEFT  HAND  CONTROL  OEFLECTION  ANGLES  (NOELTA  VALUES) 

RIGHT  KANO  CONTROL  OEFLECTION  ANGLES  (NOELTA  VALUES) 

AILERON  CHORt-  AT  INBOARD  FLAP  STATION 
AILERON  CHORD  AT  OUTBOARO  FLAP  STATION 
RPOJECTEO  HEIGHT  OF  DEFLECTOR  (NOELTA  VALUES) 

PROJECTED  HEIGHT  OF  SPOILER  (NOELTA  VALUES) 

DISTANCE  FROM  WING  L.E.  TO  SPOILER  LIP  (NOELTA  VALUES) 

OISTANCE  FROM  WING  L.E.  TO  SPOILER  HINGE  LINE 
PROJECTED  SPOILER  HEIGHT 


All  Inputs  require  decline!  point,  either  -X.XXX  or  -X.l 


Refer  to  users  manual  (Volume  I)  for  complete  descript 
variables. 


Column  1  must  be  blank.  See  Appendix  B  of.  Voliaae  I  for 
cod icq  rules. 


Ill 


GROUP  III  INPUTS  (continued) 


CONTROL  TAB  TYPE:  (1)  TAB  (2)  TRIM  (3)  B< 

CONTROL  TAB  INBOARD  CHORD 

CONTROL  TAB  OUTBOARD  CHORD 

SPAN  LOCATION  OF  INBOARD  CONTROL  TAB  END 

SPAN  LOCATION  OF  OUTBOARD  CONTROL  TAB  END 

TRIM  TAB  IN80AR0  CHORD 

TRIM  TAB  OUTBOARD  CHORD 

SPAN  LOCATION  OF  INBOARO  TRIM  TAP  END 

SPAN  LOCATION  OF  OUTBOARD  TRIM  TAB  END 

CM  CONTROL  SURFACE 

C^  CONTROL  SURFACE 


C^  TRIM  TAB 
C.fl  TRIM  TAB 
MAXIMUM  STICK  GEARING 
TAB  SPRING  EFFECTIVENESS 
AERODYNAMIC  BOOST  LINK  RATIO 
CONTROL  TAB  GEAR  RATIO 
•A*  /  4 

lr  wx  cmax 
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GROUP  IV  INPUTS 


PRINT  NAMELIST  INPUTS 
SAVE  CASE  DATA  FOR  NEXT  CASE 


SYSTEM  OF  UNITS  (EX.  DIM  M) 


COMPUTE  TRIM  CHARACTERISTICS 
COMPUTE  DYNAMIC  DERIVATIVES 


OEFINE  HIN6  DESIGNATION 
.  .  DEFINE  H.T.  DESIGNATION 

**  OEFINE  V.T.  DESIGNATION 

OEFINE  V.F.  DESIGNATION 

CASE  TITLE  (EX.  CASEID  CASE  1) 

DUMP  COMPUTATIONAL  DATA  ARRAYS  (EX.  OUMP  A,  B) 

DERIVATIVE  ANGULAR  UNITS  (EX.  DERIV  RAO) 

f 

f  PRINT  PARTIAL  OUTPUT 

|  COMPUTE  CONFIGURATION  BUILO-UP 

,  STORE  SELECTED  PARAMETERS  FOR  PLOTTING 

j  an  OF  CASE  INPUTS 

j 


L 


l-IO  11-20  !  21-JO  3**40  L 

1  !2fS  -4  5  6  3  8  901  2  J  4  5  6  7  8  9'0  1  2'  j  4  *  6  ?  8  <»  0  '  2  3  4  5  678  9  01 

NAME  l  1ST.  . 

SAVE .  . . . 

dim . - 

T.R.I.M  .  . . 

DAMP .  . 

NAC.A.-W- . 

naca-h- . 

NACA-V-  . 

nac.a-f-  ... 

CASE  1.0 . 

dump . . 

DE.R.l.v  .  .  .  . . . 

P.A.R.T.  . . . . . 

BUILD 

P.UftT.  .  . 

ME.XT.  CASE. 

. 

J 

• 

! 

1 

NOTES:  Lmv*  Unused  Columns  Blank  j 

ALL  CONTROL  CAROS  START  IN  COLUMN  ONE 
BLANKS  MAY  NOT  APPEAR  IN  CONTROL  CARO  NAMES  El 
WHERE  SPECIFIED 

SEE  SECTION  3.5  OF  VOLUME  I  FOR  DESCRIPTION  OF 
CONTROL  CAROS 


l 


i^l'TiT  f flr'urr  18  " m 1 ' 


REFERENCES 


1.  McDonnell  Douglas  Corp.:  USAF  Stability  and  Control  Datcoo.  Air  Force 
Flight  Dyn.  Lab.,  U.S.  Air  Force,  Oct.  1960.  (Revised  April  1976). 

2.  Weber,  J.:  The  Calculation  of  the  Pressure  Distribution  Over  the  Surface 
of  Two-Dimensional  and  Swept  Wings  with  Symmetrical  Aerofoil  Sections. 
ARC  R&M  2918,  1953. 

3.  Weber,  J.:  The  Calculation  of  the  Pressure  Distribution  on  the  Surface 
of  Thick  Cambered  Wings  and  the  Design  of  Wings  with  Given  Pressure 
Distribution.  ARC  R&M  3026,  1955. 

4.  Powell,  B.  J.:  The  Calculation  of  the  Pressure  Distribution  on  a  Thick 
Cambered  Aerofoil  at  Subsonic  Speeds  Including  the  Effects  of  the 
Boundary  Layer.  NPL  Aero  Report  1238,  1967. 

5.  Kinsey,  D.  W.  and  Bowers,  D.  L.:  A  Computerized  Procedure  to  Obtain 
Coordinates  and  Section  Characteristics  of  NACA  Designated  Airfoils. 
AFFDL-TR-71-87,  November  1971. 

6.  Niedling ,  L.  G.:  A  Computer  Program  for  the  Prediction  of  Airfoil 
Characteristics  in  Subsonic  and  Transonic  Flow.  McDonnell  Douglas 
Aircraft  Company,  Transonic  Wing  Design  No.  8,  1969. 

7.  Abbott,  I.  H.;  von  Doenhoff,  A.  E.;  and  Stivers,  L.  S.,  Jr.:  Sumnary 
of  Airfoil  Data.  NACA  TR-824,  1945. 


i 

\ 


317 

*U.S.Oo*«rnm«o»  PrlntH*  Offlc.i  1910  -  657-0*4/703 


